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 INTRODUCTION
Authority and Scope
On April 15, 1972, the President of the United States
and the Prime Minister of Canada met at Ottawa to sign the
international agreement entitled, "Agreement between Canada
and the United States of America on Great Lakes Water
Quality." (Appendix A contains the complete text of the
Agreement.) On November 15, 1972. On the advice of the IJC,
the Working Group on Dredging was established in compliance
with Article V, Section (f) of the Agreement.
The Working Group was charged with undertakinga review
of existing dredging practices, prOgrams, laws and
regulations with the objective of developing compatible
\
criteria for the characterization of polluted dredged
material and recommendations for compatible programs
governing the disposal of dredged material in open water.
The study was divided into the following categories:
dredging and the environment; dredging practices and
programs; legislation and regulations; and areas of
improvement.
  
  
PURPOSE QE THE REPORI
The purpose of this first report is to outline the
Working Group's review of existing dredging practices,
programs, laws, and regulations, in accordance with Annex 6
of the Great Lakes Water Quality Agreement.
The Group's final report, which will be submitted to
the governments of Canada and the United States in April
1975, will be prefaced by this report.
The final report will contain recommended compatible .
criteria for the characterization of polluted dredged
material and recommendations for compatible programs
governing the disposal of polluted dredged material in open
water, as required by the provisiOns of Annex 6 (See
Appendix A).
  
 ORGANIZATION 9: THE wonx;gg ggggg
On October 26, 1972, the International Joint Commission
initiated the establishment of the Working Group when it
submitted
a list
of
proposed
appointees
to
the
governments
of both countries for approval.
The following list shows
the original members, representing navigational,
environmental,
and fish and wildlife interests, who were
notified
of
their
appointments
to the
Working
Group by the
IJC on November 15, 1972:
UNITED STAggg CANADA
Albert C. Printz, Jr.
C. K. Hurst
Chairman,
U.S. Section
Chairman, Canadian Section
U.S. Environmental Protection
Chief Engineer, Canadian
Agency
Department of Public Works
Washington,
D.C.
20460
Sir Charles Tupper Building
Ottawa, Ontario
Canada K1A 0M2
Harry G. Anderson
R.H. Smith, Acting Chief
Chief, Powers and Special studies
Waterways Development
Branch
Ministry of Transport
DivisiOn of River Basin Studies
Tower C, 20th Floor
Bureau of Sport Fisheries
Place de Ville
and Wildlife Ottawa, Ontario
U.S. Department of the Interior
Canada K1A
0N7
Minneapolis, Minnesota ssuuo
  
     
Dale W. Granger
Chief, Hydrological Survey
Division
Bureau of Water Management
Michigan Department of Natural
Resources
Stephens T. Mason Building
Lansing. Michigan 08926
Edwin L. Vopelak
Chief, Bureau of Regulation
N.Y. Department of Environmental
COnservation
50 Wolf Road
Albany, New York 12201
Russell D. Hart
Engineer, Industrial Waste
Section
Division of Engineering
Ohio Department of Environmental
Protection
2110 East Auroa Road
Twinsburg, Ohio “4087
Carl C. Cable
Chief. Construction-Operations Div.
North Central Division
U.S. Army Corps of Engineers
536 South Clark Street
Chicago, Illinois 60605
CANADA
P.G. Sly, Chief
Lakes Research Division
Canada Centre for Inland
Waters
P. 0. Box 5050
Burlington. Ontario
Canada L7R HAG
R. w. Slater
Ontario Region
Environmental Protection
Service
Environment Canada
135 St. Clair Avenue, West
Second Floor
TorOnto, Ontario
Canada MQV 1P5
G.s. Armstrong
Supervisor, Planning Sect.
Sport Fisheries Branch
Ontario Ministry of Natural
Resources
Whitney Block
Parliament Building
99 Wellesley Street
Toronto, Ontario, Canada
W. E. Erlebach
Program Engineer - Surveys
Water Quality Branch
Ontario Ministry of the
Environment
Toronto, Ontario, Canada
  
 The Working Group was instructed, at the time of its
inception, to submit to the Commission semi-annual reports.
The Group held its first meeting on December 13, 1972,
with subsequent meetings held as often as necessary.
Meeting sites alternated between locations in the United
States and in Canada.
During the course of the Working Group's study, United
States Sectiou Member Edwin L. Vopelak was replaced by Mr.
Gerald P. Brezner, of the New York State Department of
Environmental ConServation. Likewise, Canadian Section
Member W.E. Erlebach was replaced by Mr. S.E. Salbach, also
of the Ontario Ministry of the EnvirOnment.
§
In additiOn, the following nominations were made by the
Chairmen:
UN TED STATES QANADA
Pamela Duncan, Secretary C. G. Benckhuysen, Secretary
American Section Canadian Section
U.S. Environmental Department of Public Works
ProtectiOn Agency Canada
Washington, D.C. ‘20u60 Marine Plant Section
Ottawa, Ontario
Canada K1A 0M2
  
 Areas 9; Interest
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10.
The beneficial and deleterious
activities on the envirOnment;
effects of dredging
Current and past dredging practices;
Agencies and their responsibilities;
Met
hod
s
of
dre
dgi
ng
and
rel
ate
d
act
ivi
tie
s;
Soc
io-
eco
nom
ic
con
sid
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ns
of
dre
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 changing of water temperatures over long periods, has
affected all forms of aquatic life.
During this period of recent geological time, man's
influence on the lakes was inconsequential. The aboriginal
population was relatively sparse and their lifestyle was One
of adapting to the environment rather than changing it.
Significant man~made changes began to appear approximately
170 years ago with the first large influx of pioneers. Land
was cleared for farming, changing the runoff characteristics
of what was Once forest. Flooding along streams and rivers
and runoff from ploughed fields carried greater quantities
of sediment into the lakes, while farm wastes c0ntributed
new ingredients to the discharge. As farming established
itself in the area surrounding the lower lakes, it was
followed by the growth of towns and industries which tended
to situate aloug the lake shorelines or on rivers draining
into the lakes. These in turn added their wastes to the
growing inflow of unnatural material entering the lakes.
Industrial deve10pment soon spread to all parts of the Great
Lakes basin, attracted by the increasing population and the
availability of natural resources.
At the same time as the basin land areas were being
developed, the use of the lakes and their connecting
\
.
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waterways was intensifying. The development and growth of
harbours and channels on the Great Lakes was closely linked,
in a socio/economic sense, to the development of the land
areas.
The early trading routes on the lakes made use of the
waterway in its natural state, and cargoes were transported
around unnavigable reaches by portaging. While vessels were
small and cargo expensive, portaging was a feasible
proposition. However, as the supply and demand for the low
value bulk commodities of the Great Lakes region and areas
westward increased, portaging or transhipment was nolonger
economical and the construction of canals and locks was
begun. The completion of the Erie Canal in 1825 heralded a
period of rapid construction which was to see a canal and
locks bypassing Niagara Falls by 1829, a series of works
connecting Lake Ontario to Montreal by 18u8, and a canal and
locks at Sault Ste. Marie by 1855. By 1861, forty ships a
year were sailing into Lake Superior from Europe.
A continuing high demand for bulk commodities such as
wheat, iron ore and forest products and advances in
shipbuilding technology led to enlargement and upgrading of
these navigation facilities as well as natural channels in
the connecting waterways, to allow more rapid and safe
r '.-— - - n » r .- - —. - --~ —- —~.‘~»— s~—~-.-——-——-»»~—————~——--———r
 passage of larger vessels.
The concentration of much of the
U.S. and Canadian steel industry in the Great Lakes basin
provided
additional
impetus
for
the
upgrading
of
channel
facilities
and was
a motivating
factor
behind
the
construction
of
the St.
Lawrence Seaway
which
was
completed
in 1958.
As
navigation
channels
in
the
connecting
rivers
were
dredged
deeper
and
wider,
flow
velocities
were
lowered,
encouraging
more
rapid
deposition
of
sediments.
In the
case
of
some
major
connecting
channels,
the
hydraulic
changes
brought
about
by
the dredging
caused
the
permanent
lowering
of
entire
lakes,
albeit
these effects,
in
the
overall
context, were usually quite small.
Ports
were
developed
either
as
transhipment
points
for
cargoes
originating
in
or
destined
for
hinterland
areas
or
to serve
particular
industries
such
as
fishing,
shipbuilding,
mining,
or
facilities
such
as
saw mills,
steel
mills or
pulp
and
paper
plants.
The
natural
harbours
in
bays
and
at
river
mouths
were
improved
and
enlarged
by
the
construction
of
wharves
and
breakwaters
and
the
dredging
of
basins
and approach
channels.
Many harbours
evolved
in
the
shape
of
settling
basins
and
formed
natural
traps
for the
ever-increasing
solids
load
being
carried
to
them
by
the
I
10
 
 rivers.
The trenches dredged into the lake bed as approach
channels to harbours trapped littoral sediments as did the
jetties
and
breakwaters
which
interrupted
littoral
drift,
trapping material on the updrift side while increasing
erosion in their lee.
This deposition of sediments and
other deleterious
matter
in
harbors
and
approach channels
has
necessitated
a continual
dredging
program
to
maintain
navigable depths for today's marine fleet.
Until recently, very little consideration was given to
the quality of the material being dredged and no special
"
efforts were made to control the dispersal of such material
either
during the
dredging
or
disposal
operations.
However,
mounting concern has developed over the increasing pollution
of
the Great
Lakes
from
all
sources
and
the
possibility
of
irreversible harm being done to this natural system.
The
role of dredging activities in creating or aggravating
environmental problems must be better understood in order to
determine what improvements can be made to minimize any
harmful effects associated with it, and it is to this
problem that this report primarily is addressed.
11
  
Purpgse and Extent 9; Qredqinq
Dredging is a process by which sediments are removed
from streams, lakes, and coastal waters, transported either
by the dredge itself, a scow, pipeline, or truck, and
discharged into the water or on land.
The usual purpose of dredging is to maintain, improve
or extend navigable waterways, to create or improve harbour
facilities, to extract resource materials such as sand,
gravel or shell, to create reclaimed land, or to remove
undesirable materials.
The dredging process involves four basic actions:
(a) Loosening or dislodging the material
(b) Lifting it to the surface
(c) Transporting it to the disposal site
(d) Disposing or placing the material
In some cases the presence of water is a disadvantage,
in others it can be a definite advantage. Disadvantages
are, among others, the inability of the operator to see what
he is doing, and the risk of dispersion of any material
dislodged but not transported, especially when there is a
current. Advantages are the use of water in hydraulic
12
 transport through pipelines, and the low cost of
transporting the material by scow or hopper dredge which is
generally a fraction of the cost of land transportatiOn per
ton mile.
The loosening or dislodging action can be in the form
of penetrating and grabbing, raking, cutting, drilling and
blasting, or hydraulic scouring. The lifting action can be
by vertical hoisting using cables or hydraulic power,
suction and inclined hoisting employing an endless belt
principle. The transporting is done by using pipelines,
scows, hopper dredges, trucks, or by overcasting. The
disposal function of the operation is accomplished by
discharging from a pipeline, dumping from trucks, bottom
dumping or pumping from scows or hoppers. In some gredging
operations these four actiOns are carried out continuously
and concurrently by a single piece of dredging equipment
such as a cutter-suctiOn dredge with pipeline. other
methods employ two or more units and perform the action
separately and intermittently.
The materials involved in dredging vary in particle
size, form, composition, and degree of cempactness.
13
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 Over 71% of all dredging done on the lakes is
_ undertaken in support of navigation at the many harbors and
connecting channels throughout the lakes. Recreation
harbors, harbors of refuge and fishing harbors constitute a
minor portion of the 71%. Sand and gravel mining from the
lake bed contributes the remaining 29% of the total dredging
on the lakes.
 
The dredging done for navigational purposes is
accomplished both by Government dredges and contractor
dredges. The U.S. Army Corps of Engineers operates four (a)
hopper dredges, two (2) dipper dredges, one (1) pipeline
dredge, four (a) clamshell dredges, twenty-one (21) tugs and
thirteen (13) scows in the Great Lakes area. Contractor
plant available on the lakes consiSts of sixteen (16) dipper
dredges. fifteen (15) pipeline dredges, fifty-three (53)
clamshell dredges, sixty-eight (68) tugs. and sixty-five
(65) scows. Combined employment amounts to about 1,800
persons and wages paid amount to $22,000,000 annually. Sand
and gravel operations are conducted by two (2) companies on
the lakes.
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 cha
rac
ter
ist
ics
of
the
dre
dgi
ng
and
dis
pos
al
sit
es.
Whi
le
suc
h i
nfl
uen
ces
are
rel
ate
d d
ire
ctl
y t
o d
red
gin
g a
cti
vit
ies
.
it
is
rec
ogn
ize
d t
hat
the
Lak
es
are
sub
jec
ted
Con
cur
ren
tly
to other man-induced and natural stresses, as well.
Nee
dle
ss
to
say,
qua
nti
fic
ati
on
of
the
var
iou
s e
ffe
cts
of
dre
dgi
ng
0n
the
env
iro
nme
nt
is
stil
l a
dev
elo
pin
g s
cien
ce.
One of the most useful indicators of the effect of
dredging on the environment is the state of the benthic
community in those restricted areas where dredging is
carried out or dredged material is deposited. The widest
diversity of the benthic community inhabits the shallower
zones of the Lake. These zoues, illustrated in Figure G,
rou
ghl
y c
orr
esp
ond
to
the
por
tio
ns
of t
he
Lak
es
aff
ect
ed
by
wave action, either by the breaking waves in the beach zOne
or by the orbital velocities of the water in the more
outlying zones. The area depicted in Figure H approximates
5 percent of the total surface area of each of the lakes,
wit
h t
he
exc
ept
ion
of
Lak
e E
rie
whe
re
the
aff
ect
ed
are
a m
ore
closely approximates 20 percent.
It is further recognized that while only the
deleterious aspects are usually emphasized regarding
dredging activities, dredging operations can in fact have
positive, beneficial effects on lake ecology. Examples of
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 is this phase of the work that in turn determines, to a
large extent, how each project will be executed.
Excavation; Of environmental concern during the
excavation phase are the creation of turbidity, the
destruction and disturbance of the benthos, the resuspension
of contaminated materials, the increased regeneration of
nutrients and releasing of noxious gases, and the generation
of floating scum and debris.
In harbour areas that are already significantly
polluted, thedisturbance caused by sediment removal is
generally considered to be of little envir0nmental
c0nsequence and may, in fact, be beneficial.
In non-polluted harbour and open water areas where
dredging for navigation or aggregate recovery takes place,
the creation of excessive turbidity and disturbance of the
benthos may be significant. Since contaminated sediments
are generally composed of very fine particles, the problem
is aggravated in river and channel locations where currents
are capable of transporting the colloidal and flocculated
materials considerable distances before resettlement takes
place.
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rapid and complete; whereas under anaerobic conditiOns, the
process is usually slower, invariably incomplete, and
generally results in further degradation of the environment.
Once oxygen-depleted conditions occur regularly, pollution-
tolerant varieties of benthic organisms tend to gain
ascendency.
In some situations where toxic wastes are continually
being dumped into a lake environment, either from dredging
operations or frOm point sources, it has been found that
even the pollution-tolerant benthos have been eliminated and
the affected portions of the lakebed have ceased to be
productive. Since heavily contaminated dredgings frequently
consist of materials that settle very slowly, open—water
disposal of such materials may result in extensive areas
being smothered.
The increased awareness of potential detrimental
effects of dredging is also accompanied by a greater
emphasis on the potential beneficial aspects of dredging
activities 0n the envirOnment. Planning is the key to
unfolding the net benefits through the use of dredged
material for beach nourishment, land reclamation, creation
of wildlife habitat and spawning grounds, and the blanketing
of contaminated sediments.
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duc
es
tre
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es,
wil
l r
esu
lt
in
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gna
nt
bot
tom
wat
er
situations.
Contaminant introduction -- the introduction of oil,
heavy metals, pesticides, bacterial, viral, and
parasitic infections, which may have such impacts as
biomagnification or population depletiOn.
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 The
thr
ee
bas
ic
typ
es
of
dre
dge
s a
re:
(l)
mec
han
ica
l
or bucket dredges, (2) hydraulic or suctiOn dredges, and
(3) pneumatic dredges. Mechaniggl dredges include
clamshell dredges, dipper dredges, ladder dredges, and
draglines. The hydraulic types include plain suction
dredges, cutter suction dredges, trailing suction hopper
dredges, and dust-pan dredges. gnggggtig dredges are a
recent development and are not yet in use in North America.
Some dredges in use today are actually a combinatiOn of
typ
es,
emp
loy
ing
mec
han
ica
l m
ean
s t
o l
oos
en
and
lif
t t
he
material and hydraulic means for transporting and disposing
of the material.
 
Mechanical Dredggg
Mechanical dredges rely on direct physical contact
between the excavator and the material to be dredged for
performing the dislodging actiOn. Most mechanical dredges
use scows to receive\the dredged material and to transport
the material to the disposal site. Trucks are used for on-
lan
d d
isp
osa
l o
f d
red
ged
mat
eri
al.
Som
eti
mes
the
mat
eri
al
is dumped by scow into a shallow basin for subsequent
transport by pipeline. Descriptions of various types of
mechanical dredges follow:
26
  
   
(l
)
gr
ab
9_
gl
am
Qg
gg
gg
.
Th
is
ha
s
be
en
ca
ll
ed
th
e
"w
or
kh
or
se
"
of
th
e
me
ch
an
ic
al
dr
ed
ge
s.
In
it
s
si
mp
le
st
fo
rm
,
it
ca
n
be
de
sc
ri
be
d
as
a
cr
an
e
on
a
ba
rg
e.
It
is
us
ed
to
dr
ed
ge
al
l
ty
pe
s
of
ma
te
ri
al
s,
ex
ce
pt
fo
r
th
e
mo
st
co
he
si
ve
se
di
me
nt
s
an
d
so
li
d
ro
ck
.
Th
is
ty
pe
of
dr
ed
ge
is
us
ed
ex
te
ns
iv
el
y
ar
ou
nd
do
ck
s
an
d
pi
er
s.
In
co
rn
er
s,
it
ha
s
th
e
ab
il
it
y
to
ge
t
cl
os
e
to
th
e
st
ru
ct
ur
e
wi
th
ou
t
ri
sk
of
da
ma
ge
.
It
s
dr
ed
gi
ng
de
pt
h
is
pr
ac
ti
ca
ll
y
un
li
mi
te
d.
Bu
ck
et
s
wi
th
lo
ng
te
et
h
ar
e
us
ed
fo
r
pi
ck
in
g
up
st
on
es
an
d
bl
as
te
d
ro
ck
,
wi
th
bu
ck
et
si
ze
s
ra
ng
in
g
fr
om
1/
2
to
12
cu
bi
c
me
te
rs
(3
/u
to
15
cu
bi
c
ya
rd
s)
.
(2
)
Hy
dr
au
li
ca
ll
y
ng
ga
te
d
gl
gm
sh
e
l
g
d
Ba
ck
hg
g
  
Qr
gg
gg
g
Th
es
e
dr
ed
ge
s
ar
e
eq
ui
pp
ed
wi
th
wh
at
ar
e
es
se
nt
ia
ll
y
la
nd
ex
ca
va
to
rs
.
Th
e
la
nd
ex
ca
va
to
rs
ar
e
so
me
ti
me
s‘
pe
rm
an
en
tl
y
in
st
al
le
d
on
a
fo
un
da
ti
on
an
d
so
me
ti
me
s
si
mp
ly
in
st
al
le
d
on
th
ei
r
cr
aw
le
rs
on
a
re
in
fo
rc
ed
se
ct
iO
n
of
th
e
de
ck
.
Th
e
ad
va
nt
ag
es
of
th
is
in
cr
ea
si
ng
ly
po
pu
la
r
dr
ed
ge
ar
e:
pe
ne
tr
at
io
n
in
bo
tt
om
in
de
pe
nd
en
t
of
bu
ck
et
we
ig
ht
;
sh
or
t
op
er
at
in
g
cy
cl
e;
fl
ex
ib
il
it
y:
an
d
th
e
ge
ne
ra
l
av
ai
la
bi
li
ty
of
sp
ar
e
pa
rt
s.
Di
sa
dv
an
ta
ge
s
in
cl
ud
e:
li
mi
te
d
dr
ed
gi
ng
de
pt
h
(c
om
pa
re
d
to
ca
bl
e—
op
er
at
ed
cl
am
sh
el
ls
)
an
d
ba
ck
wa
rd
s
dr
ed
gi
ng
di
re
ct
io
n
(i
n
th
e
ca
se
of
ba
ck
ho
es
).
Th
e
la
tt
er
pr
ob
le
m
is
so
me
ti
me
s
ov
er
co
me
by
tu
rn
in
g
th
e
bu
ck
et
ba
ck
wa
rd
s,
th
us
cr
ea
ti
ng
a
hy
dr
au
li
ca
ll
y-
27
 
 operated dipper dredge which can be used in every kind of
material.
(3) angline Qredges The dragline dredge is a crane
equipped with a special bucket. The bucket is placed in the
area to be dredged by means of a long boom or deadman post.
It is then dragged along the bottom and dumped when it
reaches the disposal site (the bank where the excavator is
located). Draglines can be operated from barges with
deposition of material into an adjacent scow. The main
disadvantage is that much of the material dredged is lost
during excavation. Sizes range up to 6 cubic meters (8
cubic yards).
(u) Dipper grggggs The dipper dredge is used wherever
powerful digging is required. Unlike the grab dredge, in
which the digging power is a functiOn of the weight of the
suspended bucket, the bucket of the dipper dredge is firmly
attached to a long, rigid boom which is forced into the
material to be dredged. The combined actions of forcing the,
bucket into the material and pulling the bucket through the
material provide muCh greater power for heavy digging. This
dredge is also equipped with power spuds which transfer the
entire weight of the front portion of the dredge to the
riverbed to provide a solid working platform. Dipper dredge
\
28
 
  
buc
ket
s v
ary
in
siz
e f
rom
one
-ha
lf
cub
ic
met
er
to
12
cub
ic
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.
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 Hydraulic Dredggg
All hydraulic dredges operate on the principle of the
centrifugal water pump, whereby a vacuum is created on the
intake side of the pump and a pressure is created on the
output side. When the vacuum and pressure are great enough
to produce a velocity of about 3 1/2 meters per second (12
ft. per second), almost any material can be carried with the
water through the pump, much like an ordinary household
vacuum cleaner, except water is being drawn in instead of
air. Mixtures of material and water of up to 50% material-
50% water are possible, but on the average, the ratio is
around 15-20% material to 85-80% water. Descriptions of
various types of hydraulic dredges follow:
(1) glgig Suction Qggggg This is the simplest form of
hydraulic dredge and is used primarily for removing free-
flowing material such as loose sand, and either transporting
it over short distances or lifting it into scows alongside.
This dredge consists of a suction pipe, a centrifugal pump,
and a pipeline. the intake and pumped out the other side.
The barge is maneuvered by anchor lines. Plain suction
dredges are c0mmonly used for sand mining, sand bypassing,
beach restoration, general river channel maintenance, and
scow unloading.
 
  
 
   
(2)
Pip
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Suc
tio
n D
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ge
The
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n d
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r t
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swi
ngi
ng
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les
,
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ves
sel
can
be
piv
ote
d O
n e
ith
er
spu
d,
thus controlling the movement of the intake into the
material to be dredged.
The largest cutter suctiOn dredges have a production
cap
aci
ty
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up
to
3,0
00
cub
ic
met
ers
(H.
000
cub
ic
yar
ds)
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hou
r t
hro
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led
in
the
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.
Dre
dgi
ng
dep
ths
ran
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to
30
met
ers
(100
feet).
Cut
ter
suc
tio
n d
red
ges
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ext
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ely
ver
sat
ile
and
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handle a wide variety of materials including free~flowing
san
ds
and
sil
ts,
har
d c
lay
,
som
e c
eme
nte
d m
ate
ria
ls,
and
boulders of up to no percent of the diameter of the
discharge line. A variety of cutterheads are also
available, including some with teeth for breaking up
limestone and other soft rock.
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 (3) Trailing Suction Hopper Dredge This is a self-
propelled seagoing vessel rather than a barge, and dredges
by dragging the intake along the bottOm as the vessel moves
forward at speeds of up to three knots. Dredged material is
discharged into hoppers, located in the hull ofthe vessel,
which are emptied either at sea or in deep water by opening
the hopper doors. The material can also be pumped ashore.
The main advantage of this type of dredge is that it can
operate in channels without disrupting normal navigatiOn.
While specifically designed dragheads are used for raking
hard material, this type of dredge is particularly efficient
for dredging loose, free~flowing materials.
The two main disadvantages of this type of dredge are
that valuable dredging time is lost during disposal and the
overflow contains some fine particles of material which
settle back on the river bed in the dredged area.
\
(a) Dustpan Qgggggg Dustpan dredges are essentially
hydraulic pipeline dredges. At first glance, the dredge
looks similar to a cutterhead dredge; however, instead of
having a cutter on the end of the ladder, the dustpan dredge
has a wide suction head or "dustpan".
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The U. S. Army Corps of Engineers (COE). in carrying
out the provisions of the River and Harbor Act, boundary
waters in the Great Lakes, with the exception of the South
East Bend Cut-off Channeland the approaches to the Welland
Canal.
[Corps of Engineers dredging responsibilities are
specified in Section 5 of the River and Harbor Act approved
a March 1915, which sets forth that channel depths referred
to in each project authorization, unless otherwise expressed
shall signify:
(a) The mean depth for a centinuous period
of 15 days of the lowest water in the
navigation season of any year in rivers and
nontidal channels.
(b) Where rivers have beencanalized, the
channel depth referred to shall signify the
depth at normal pool. 0n the Great Lakes the
depths are referred to low‘water datum as
established for the respective lakes.
(c) Unless otherwise provided in the project
authorization, channel depths specified will
be construed as actual dredging limits
(exclusive of overdepth dredging) and not as
the draft limits of vessels to be
accommodated.
(d) Where a width of channel is specified it
will be understood to mean width of bottom at
project depth.
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1969. Section 9 of the River and Harbor Act
of 1899 shall not apply to any facility
authorized by this Section.
(b) The Secretary of the Army, acting
through the Chief of Engineers, shall
establish the contained spoil disposal
facilities authorized in subsection (a) at
the earliest practicable date, taking into
cousideration the views and recommendations
of the Administrator of the Environmental
Protection Agency as to those areas which, in
the Administrator's judgment, are most
urgently in need of such facilities and
pursuant to the requirements of the National
Environmental Policy Act of 1969 and the
Federal Water Pollution Control Act.
(c) Prior to construction of any such
facility, the appropriate State or States,
interstate agency, municipality, or other
appropriate political subdivision of the
State shall agree in writing to (1) furnish
all lands, easements, and rights-of-way
necessary for the canstruction, operatiOn,
and maintenance of the facility; (2)
contribute to the United States 25 per centum
of the construction costs, such amount to be
payable either in cash prior to construction,
in installments during construction, or in
installments, with interest at a rate to be
determined by the Secretary of the Treasury,
as of the beginning of the fiscal year in
which construction is initiated, on the basis
of the computed average interest rate payable
by the Treasury upon its outstanding
marketable public obligations, which are
neither due nor callable for redemption for
fifteen years frOm date of issue; (3) hold
and save the United States free frOm damages
due to censtruction, operation, and
maintenance of the facility: and (a) except
as provided in subsection (f), maintain the
facility after completion of its use for
disposal purposes in a manner satisfactory to
the Secretary of the Army.
(d) The requirement for appropriate non-
Federal interest or interests to furnish an
agreement to contribute 25 per centum of the
38
 
  
construction costs as set forth in subsection
(c) shall be waived by the Secretary of the
Army upon a finding by the Administrator of
the Environmental Protection Agency that for
the area to which such construction applies,
the State or States involved, interstate
agency, municipality, and other appropriate
political subdivision of the State and
industrial concerns are participating in and
in compliance with an approved plan for the
general geographical area of the dredging
activity for construction, modification,
expansion, or rehabilitation of waste
treatment facilities and the Administrator
has found that applicable water quality
standards are not being violated.
(e) Notwithstanding any other provision of
law, all costs of disposal of dredged spoil
from the project for the Great Lakes
connecting channels, Michigan, shall be borne
by the United States.
(f) The participating non-Federal interest
or interests shall retain title to all lands,
easements, and rights-of-way furnished by it
pursuant to subsection (c). A spoil disposal
facility owned by a non~Federal interest or
interests may be conveyed to another party
Only after completion of the facility's use E
for disposal purposes and after the
transferee agrees in writing to use or
maintain the facility in a manner which the
Secretary of the Army determines to be
satisfactory.
(9) Any spoil disposal facilities
constructed under the provisions of this
section shall be made available to Federal
licensees or permittees upon payment of an
appropriate charge for such use. Twenty-five
per centum of such charge shall be remitted
to the participating non-Federal interest or
interests except for those excused from
contributing to the coustruction costs under
subsections (d) and (e).
(h) This section, other than subsection (i),
shall be applicable only to the Great Lakes
and their connecting channels.
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(i) The Chief of Engineers, under the
directiOn of the Secretary of the Army, is
hereby authorized to extend to all navigable
waters, connecting channels, tributary
streams, other waters of the United States
and waters contiguous to the United States, a
comprehensive program of research, study, and
experimentatiOn relating to dredged spoil.
This program shall be carried out in
cooperatiOn with other Federal and State
agencies, and shall include, but not be
limited to investigations on the
characteristics of dredged spoil, and
alternative methods of its disposal. To the
extent that such study shall include the
effects of such dredge spoil on water
quality, the facilities and perSOnnel of the
Environmental Protection Agency shall be
utilized.
Joint EPA/COE Responsibilitieg
The Environmental Protection Agency reinforces efforts
among other Federal agencies with respect to the impact of
their operations on the environment. In accordance with
specified goals regarding EPA's interaction with other
agencies. the federal H2152; .139le 9222.29; Pic; 2: $9.12
establishes for the 0.3. Army corps of Engineers the
authority to issue permits -- after public notice and
opportunity for public hearing 4- for disposing of dredged
material in specified areas. The Corps is therein
authorized to issue permits for the discharge of dredged or
fill material into navigable waters at disposal sites which
have been identified as a result of the application of
guidelines developed by EPA. It should be noted, however, ‘\
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Department 9; Public ﬂorks, Canada;
About 95% of all governmental dredging in Canada is
carried out by Public Works, Canada, either by contract or
by departmentally OWned plants. The Department of Public
Works (DPW) owns and operates a fleet of 23 dredges. The
responsibility of D.P.W. for these dredging activities is
based 0n the "Public Works Act," particularly on sectiOn 9a:
"management, charge and direction of ....the construction
and repair of harbours, piers and works for improving the
navigation of any water, and the vessels, dredges, scows,
tools, implements and machinery for the improvement of
navigation," and section 37: "Whenever ..,..the minister
charged with any work for the improvment of navigation,
directs any work tobe performed in any navigable water for
the improvement of the navigation thereof, it shall be
1awfu1..... to enter upOn, dig up, dredge and remove any
part of the bed of such navigable waters..... as may be
directed....by the minister for the improvement of the
navigation."
Recently, the programming and funding has become the
responsibility of the user departments, such as the
Department of the Environment (fishing harbours, marinas)
au
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os
ys
te
m
st
ru
c
tu
re
an
d
fu
nc
ti
on
pa
ra
me
te
rs
af
te
r
si
mu
la
te
d
dr
ed
ge
d
ma
te
ri
al
di
sp
os
al
.
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§§2;MAT§2 993T; sueo,ooo
SCHEDULED COMPLETION DATE: June 1974 (Phase I)
******
STU
D;
TIT
L_;
"In
ves
tig
ati
on
of
the
Par
tit
ion
ing
of
Var
iou
s
 
Elements in Dredged Materials"
QONTBACTogi U.S. Army Corps of Engineers
PUﬁ
gOS
E;
The
goa
l o
f t
his
bas
ic
res
ear
ch
is
to
inv
est
iga
te
the partitioning of various elements and nutrients
wit
hin
sed
ime
nt
pha
ses
to
det
erm
ine
in
wha
t m
ann
er
and
to
wha
t d
egr
ee
the
y a
re
ava
ila
ble
to
inf
lue
nce
wat
er
quality and aquatic organisms under varying
environmental conditions.
ESTIMATED COST: $193,500
§g§§DUL§Q COMPLETION DATE: June 1975
******
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 ST
UD
;
TI
TL
E:
"I
nv
es
ti
ga
ti
on
of
Ma
th
em
at
ic
al
Mo
de
ls
fo
r
Pr
ed
ic
ti
ng
th
e
Ph
ys
ic
al
Fa
te
of
Dr
ed
ge
d
Ma
te
ri
al
"
CO
NT
RA
CT
OR
;
U.
S.
Ar
my
Co
rp
s
of
En
gi
ne
er
s
PU
RP
OS
ﬁ:
An
as
se
ss
me
nt
of
ex
is
ti
ng
ma
th
em
at
ic
al
di
sp
er
si
on
mo
de
ls
in
te
rm
s
of
as
su
mp
ti
on
s,
li
mi
ta
ti
on
s
fo
r
pr
ac
ti
ca
l
us
ag
e,
an
d
de
gr
ee
of
ve
ri
fi
ca
ti
on
:
an
d
re
co
mm
en
da
ti
on
s
as
to
mo
di
fi
ca
ti
On
s
or
de
ve
lo
pm
en
t
of
ne
w
mo
de
ls
an
d
mo
de
l
fi
el
d
da
ta
in
pu
t
re
qu
ir
em
en
ts
.
ESTIMATED COS : $25,000
 
SC
HE
DC
LE
D
CO
MP
LE
TI
ON
DA
TE
:
Se
pt
em
be
r
19
73
******
ST
UD
!
TI
TL
:
"R
es
ea
rc
h
St
ud
y
fo
r
a
Me
th
od
ol
og
y
fo
r
As
se
ss
in
g
 
th
e
S
o
c
i
a
l
,
E
c
o
n
o
m
i
c
,
an
d
E
n
v
i
r
o
n
m
e
n
t
a
l
E
f
f
e
c
t
s
of
D
r
e
d
g
e
d
M
a
t
e
r
i
a
l
D
i
s
p
o
s
a
l
on
M
a
r
s
h
an
d
U
p
l
a
n
d
A
r
e
a
s
"
CO
NT
RA
CT
OR
:
Co
lu
mb
us
La
bo
ra
to
ri
es
of
th
e
Ba
tt
el
le
Me
mo
ri
al
Institute
Columbus. Ohio
53
   
PURPOSE: The purpose of this study is to develop a
comprehensive methodology for providing guidelines for
further research into problems associated with confined
and unconfined land disposal of dredged material and
assistance in the identification of suitable sites for
disposal facilities. Specific research tasks will
consider the determination of the nature, magnitude,
and importance of regional differences in dredged
material characteristics and disposal siting
constraints, development of an interaction matrix,
determination of unit measures for parameters,
refinement of the parameter list and development of a .
preliminary assessment methodology.
§§_T_;MAT_E_J_D COST: $99,970
SCHEDULE QQMPLETION DATE: June 1974
******
U
)
TUB! TITL_; "Collection and Assessment of Data on Land
 
Disposal Sites and the Selection of Initial Test Sites"
and "A Nationyide Survey of Disposal Sites in Coastal
Wetlands Areas"
5“
 
 CONTRACTOR U.S. Army Corps of Engineers
gyg
ggg
g;
Bot
h
of
the
se
stu
die
s
inv
olv
e a
n
inv
ent
ory
,
des
cri
pti
on,
and
cla
ssi
fic
ati
on
of
sit
es,
inc
lud
ing
a
sur
vey
of
res
ear
ch
and
kno
wle
dge
per
tai
nin
g t
her
eto
,
for the purpose of identifying sites for detailed
biological, ecological, and water quality
inv
est
iga
tio
ns
rel
ati
ng
to
the
env
iro
nme
nta
l e
ffe
cts
of
the two types of disposal operations.
\
Esngmggp cost: $100,825
SCHEDULED COMPLETIQE DATE: October 1973
******
STUD; TITLE: "Development of Design and Construction
Gui
del
ine
s
for
Dre
dge
d
Mat
eri
al
Ret
ain
ing
Dik
es"
CONTRACTOR; U.S. Army Corps of Engineers
PUR
POS
E:
Thi
s
eff
ort
wil
l
pro
vid
e
gui
dan
ce
for
the
des
ign
an
d
co
ns
tr
uc
ti
on
of
di
ke
s
wh
ic
h
wi
ll
pr
om
ot
e
th
e
po
si
ti
ve
re
te
nt
io
n
of
dr
ed
ge
d
ma
te
ri
al
an
d
th
er
eb
y
re
du
ce
th
e
po
te
nt
ia
l
fo
r
di
ke
fa
il
ur
es
an
d
th
e
c0
ns
e-
55
 
 quent spread of dredged material into surrounding
envirOnments. Emphasis will be placed on utilizing
sound engineering principles for design and
construction of economically feasible and operationally
practical dikes. New innovative designs, construction
materials, and construction methods will also be
investigated and promising concepts will be
recommended.
ESTIMATEQ COST: $38,000
SCHEDULEQ COMPLETION DATE: June 197“
******
STUD; TIEL : "Identification of the Nature and Distribution
of Objectionable Environmental Conditions in Confined
Disposal Areas"
CONTRACQQB; Arthur D. Little, Inc., Cambridge, Massachusetts
PURPOSE: The purpose of the study is to identify specific
objectionable environmental cenditions in COnfined
disposal areas relating to operational and management
practices so that an envirOnmental strategy can be
56
dev
elo
ped
to
pre
ven
t
or
con
tro
l
suc
h c
ond
iti
Ons
and
promote greater public acceptance of confined land
dis
pos
al.
Env
iro
nme
nta
l r
egu
lat
ory
mea
sur
es
whi
ch
hav
e
bee
n i
mpl
eme
nte
d i
n c
0nn
ect
ion
wit
h c
onf
ine
d d
red
ged
mat
eri
al
dis
pos
al
wil
l b
e s
umm
ari
zed
and
eva
lua
ted
.
EgggMATED COST: $3a.99o
SCHEDULED COMPLETION DATE: March 1974
******
STU
D;
TIT
LE;
"De
vel
opm
ent
of
Gui
del
ine
s f
or
Con
tai
nme
nt
Facility Design"
CONTRACTOR: U.S. Army Corps of Engineers
PUB
POS
E:
Thi
s s
tud
y c
ons
ist
s o
f a
nal
yti
cal
,
fie
ld,
and
lim
ite
d
mod
el
stu
die
s
of
fac
tor
s
inf
lue
nci
ng
or
co
nt
ro
ll
in
g
th
e
si
ze
de
te
rm
in
at
iO
n
of
co
nf
in
ed
di
sp
os
al
ar
ea
s,
in
cl
ud
in
g
th
e
re
la
ti
On
sh
ip
be
tw
ee
n
th
e
;_
si
tu
 
vo
lu
me
of
ma
te
ri
al
to
be
dr
ed
ge
d
an
d
th
e
vo
lu
me
of
th
e
sa
me
ma
te
ri
al
af
te
r
hy
dr
au
li
c
dr
ed
gi
ng
,
co
nt
ai
nm
en
t
ar
ea
vo
lu
me
ch
an
ge
s
re
su
lt
in
g
fr
om
dr
ed
ge
d
ma
te
ri
al
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 U
)
co
us
ol
id
at
io
n
an
d
su
bs
id
en
ce
,
an
d
we
ir
de
si
gn
s
as
th
ey
co
nt
ro
l
th
e
qu
an
ti
ty
an
d
qu
al
it
y
of
th
e
ef
fl
ue
nt
.
ESTLMATED §Q§T: $69,000
SC
HE
DU
LE
D
CO
MP
LE
TI
ON
DA
TE
;
Fe
br
ua
ry
19
70
******
§g
g§
g
TI
TL
E:
"S
tu
dy
of
th
e
Id
en
ti
fi
ca
ti
On
of
Re
le
va
nt
Cr
it
er
ia
an
d
Su
rv
ey
of
Po
te
nt
ia
l
Ap
pl
ic
at
io
n
si
te
s,
In
cl
ud
in
g
Te
st
Si
te
s,
fo
r
Ar
ti
fi
ca
l
Ha
bi
ta
t
Cr
ea
ti
on
"
ii
i
CO
NT
RA
CT
OR
:
Co
as
ta
l
zo
ne
Re
so
ur
ce
s
Co
rp
or
at
io
n,
Wilmington, North Carolina
gg
gg
gﬁ
g;
Th
is
st
ud
y
is
co
nc
er
ne
d
wi
th
th
e
fa
ct
or
s
th
at
af
fe
ct
th
e
se
le
ct
io
n,
on
a
hy
po
th
et
ic
al
ba
si
s,
of
dr
ed
ge
ma
te
ri
al
di
sp
os
al
si
te
s
in
te
nd
ed
fo
r
de
ve
lo
pm
en
t
of
bo
th
sp
oi
l
is
la
nd
s
an
d
ma
rs
he
s.
It
in
vo
lv
es
co
ns
id
er
at
io
ns
of
la
nd
an
d
wa
te
r
us
e
an
d
ne
ed
pr
io
ri
ti
es
,
re
gi
on
al
ge
ol
og
y,
hy
dr
ol
og
y,
bi
ol
og
y,
ec
0n
om
ic
s,
so
ci
o-
po
li
ti
ca
l
co
ns
tr
ai
nt
s,
an
d
ot
he
r
pa
ra
me
te
rs
af
fe
ct
in
g
th
e
en
vi
ro
um
en
ta
l
im
pa
ct
s
as
we
ll
as
ap
pl
ic
at
io
n
of
te
ch
ni
qu
es
to
be
us
ed
in
ma
rs
h
an
d
0‘
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 spoil island development. A survey to locate sites
suitable for experimental field tests and actual spoil
island and marsh creation will be made utilizing the
criteria identified in the study.
ESTIMATEQ COST: $86,438
§QEEDULED COMPLETION BATE: March 197“
******
STUD! TITLE; "Productivity of Minor Marsh Grass Species and
Their Substrate Selective Properties (Atlantic Coast
Area) "
CONTBAQTQR; University of Georgia
Marine Institute
Sapelo Island, Georgia
’
0
___
gg§
§;
The
eff
ort
inv
olv
es
mea
sur
eme
nts
of
roo
t d
ist
ri—
bution, physiological activity. and substrate
characteristics at test sites in Georgia and Delaware
sel
ect
ed
by
rem
ote
sen
sin
g a
nd
oth
er
met
hod
s.
Goa
ls
of
the overall investigation are to determine the
sig
nif
ica
nce
of
var
iou
s s
pec
ies
in
the
est
uar
ine
foo
d
59
 web, the factors which regulate growth in natural and
dredged material disposal areas, and the modifications
of the dredged material initiated by plant root system
development.
ESTLMATEQ QQST: $69,100
SCHEDULED COMPLETION DATE: June 197“
******
STUD! TITLE: "Productivity of Minor Marsh Grass Species
(Gulf Coast Area)"
CONTRACTOR: Louisiana State University Baton Rouge,
Louisiana
PURPOSE; As a companion effort to the one described above,
this study is measuring the primary productivity of a
range of minor marsh grass species in saline, brackish,
and fresh marshes in Louisiana. The one-year effort
will compare results of production measurements using
harvested plot techniques combined with loss
measurements, with net production as measured by gas
analysis. This effort, plus the one described above,
60
 are among several being initiated to consider from
several aspects and on a regional basis, which species
are most suitable for establishing marshes created
using dredged material.
EgggygTED QQST: $24,370
SCHEQULED COMPLETION DATE: June 1971}
******
STUD TITLE: "Modeling of Ecological Succession and
.5"-
Production in Estuarine Marshes and on Spoil Islands"
CONTgACTOﬁ; University of Virginia Charlottesville, Virginia
PURPOSE: The five basic goals of the research are to accur-
 
ately characterize the environmental parameters
required for establishment, growth, and development of
various marsh system components, to develop adequate
models of the establishment, growth, and development of
major marsh plant species, to develop a realistic
simulation model of marsh succession and production, to
refine the model so that it is capable of simulating
marsh environment pertubatiOns, and to develop the
61
 
 ca
pa
bi
li
ty
of
mo
de
li
ng
su
cc
es
si
on
on
ne
w
sp
oi
l
ba
nk
s
an
d
is
la
nd
s.
Th
is
re
se
ar
ch
is
in
te
nd
ed
to
as
si
st
in
th
e
de
si
gn
of
sp
oi
l
ba
nk
s
or
is
la
nd
s
to
pr
Om
ot
e
th
e
ma
xi
mu
m
ra
te
of
co
lo
ui
za
ti
on
by
th
e
mo
st
su
it
ab
le
species.
SC
HE
L‘
II
LE
Q
CO
MP
LE
TI
ON
QA
TE
:
Ma
y
19
7“
t * * * * *
ST
UD
Y
TI
TL
_;
"T
he
Ph
ys
io
lo
gi
ca
l
Re
sp
on
se
of
Ma
rs
h
Pl
an
ts
to
 
Environmental Stress"
CO
NT
EA
CT
oB
;
Lo
ui
si
an
a
St
at
e
Un
iv
er
si
ty
gy
gg
os
1
Th
e
pu
rp
os
e
of
th
is
ef
fo
rt
is
to
st
ud
y
th
e
gr
ow
th
re
sp
0n
se
s
of
se
ve
ra
l
co
mm
on
ma
rs
h
pl
an
ts
to
st
re
ss
es
wh
ic
h
wi
ll
be
in
vo
lv
ed
in
th
e
de
ve
lo
pm
en
t
of
ma
rs
he
s
us
in
g
dr
ed
ge
d
ma
te
ri
al
.
Th
is
is
be
in
g
ac
co
mp
li
sh
ed
th
ro
ug
h
gr
ee
nh
ou
se
te
st
s
un
de
r
co
nt
ro
ll
ed
co
nd
it
iO
ns
of
su
bs
tr
at
e,
nu
tr
ie
nt
s,
te
mp
er
at
ur
e,
an
d
fl
oo
di
ng
,
an
d
by
an
al
yz
in
g
a
se
ri
es
of
di
ff
er
en
t
na
tu
ra
l
ma
rs
h
ar
ea
s.
Re
su
lt
s
of
th
e
re
se
ar
ch
wi
ll
be
ap
pl
ic
ab
le
to
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 opt
imi
zin
g d
red
ged
mat
eri
al
col
oni
zat
iOn
by
app
rop
ria
te
man
ipu
lat
ion
of
the
mat
eri
al,
by
app
rop
ria
te
cho
ice
s o
f
spe
cie
s,
and
/or
by
app
rop
ria
te
cul
tur
al
pra
cti
ces
.
EST;MATEQ QQ§T: $u7,707
SCHEDULED COMPLETION DATE June 1974
*****$
STUQX TITLE; "Concept Development and Environmental
.
COm
pat
ibi
lit
y A
nal
yse
s
of
Und
erw
ate
r
and
/or
Flo
ati
ng
Dre
dge
d M
ate
ria
l R
eta
ini
ng
and
Pro
tec
tiv
e S
tru
ctu
res
"
CONTBACTOR: U.S. Army Corps of Engineers
m
PUR
POS
E:
Thi
s s
tud
y c
ens
ist
s o
f a
n e
val
uat
ion
and
des
ign
of
 
new
str
uct
ure
s
or
fac
ili
tie
s,
or
a m
odi
fic
ati
on
of
des
ign
s o
f e
xis
tin
g s
tru
ctu
res
or
fac
ili
tie
s w
hic
h
wou
ld
be
uti
liz
ed
for
the
ret
ain
men
t a
nd/
or
ero
siO
n
pr
ot
ec
ti
on
of
dr
ed
ge
d
ma
te
ri
al
pl
ac
ed
in
sh
al
lo
w
wa
te
r
un
ti
l
su
ch
ti
me
th
at
st
ab
il
iz
at
io
n
oc
cu
rs
fo
r
th
e
cre
ati
On
of
mar
sh
are
as
and
spo
il
isl
and
s.
ESTIMATED COST; $73,500
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De
ce
mb
er
19
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ST
UD
;
TI
TL
E:
"A
Me
th
od
ol
og
y
fo
r
Dr
ed
ge
d
Ma
te
ri
al
Re
cl
am
at
io
n
and Drainage"
CO
NT
RA
CT
OR
:
Da
me
s
an
d
Mo
or
e
Sa
n
Fr
an
ci
sc
o,
Ca
li
fo
rn
ia
gy
gg
gg
g;
Th
is
st
ud
y
in
cl
ud
es
a
de
mo
ns
tr
at
io
n
wh
ic
h
is
be
in
g
ar
ra
ng
ed
fo
r
a
me
th
od
ol
og
y
fo
r
im
pr
ov
in
g
by
me
ch
an
ic
al
tr
ea
tm
en
t
th
e
ph
ys
ic
al
pr
op
er
ti
es
of
dr
ed
ge
d
ma
te
ri
al
,
in
co
nf
in
ed
di
sp
os
al
si
te
s.
Un
de
r
th
is
a-
mo
nt
h
co
nt
ra
ct
,
a
fi
el
d
te
st
si
te
wi
ll
be
se
le
ct
ed
an
d
th
e
dr
ed
ge
d
ma
te
ri
al
tr
ea
te
d
to
pr
om
ot
e
ev
ap
or
at
iO
n
an
d
co
ns
ol
id
at
iO
n.
Me
te
or
ol
og
ic
al
ob
se
rv
at
io
ns
wi
ll
be
ma
de
an
d
dr
ed
ge
d
ma
te
ri
al
ph
ys
ic
al
pr
op
er
ti
es
wi
ll
be
de
te
rm
in
ed
an
d
mo
ni
to
re
d
to
pr
ov
id
e
a
ba
si
s
fo
r
de
te
rm
in
in
g
th
e
ap
pl
ic
ab
il
it
y
of
th
e
me
th
od
ol
og
y
to
Other regions.
§§2;MATED COST: $u1.358
6Q
 
  
SCHEQQLED COMPLETION DATE: October 1973
******
STUD; TITLE; "COncept Development for\Appurtenant
Containment Area Facilities for Dredged Material
Separation, Drying, and Rehandling"
CONTBACTogg Hittman Associates, Inc.. Columbia, Maryland
gyggggg; The purpose of this study is to develop concepts
for facilities at land disposal sites for the
separatiOn, drying, and rehandling of dredged material
in order to premote utilization of dredged material as
a resource and increase the life of disposal sites.
Concepts will be provided for dredged material
separation to be used where, through processing, useful
resources could be separated from unusable materials
and made available for landfill or construction
materials. Concepts will also be developed for
reducing the moisture content of dredged material to
enhance its physical properties so that it could be a
more useful resource.
 
65
 SCHEDULED COMPLETIQE DATE: February 197a
******
§gg
§1
TIT
LE;
"St
udy
of
Reg
ion
al
Lan
dfi
ll
and
con
str
uct
ion
Material Needs in Terms of Dredged Material
Characteristics and Availability"
CON
TRA
QTO
R:
Gre
en
Ass
oci
ate
s,
Inc
.,
Tow
son
,
Mar
yla
nd
PUR
PQS
E;
The
obj
ect
ive
of
the
stu
dy
is
to
acc
omp
lis
h a
reg
ion
al
sur
vey
of
nee
ds
or
use
s f
or
mat
eri
als
for
landfill and construction purposes that could be
sat
isf
ied
by
usi
ng
dre
dge
d m
ate
ria
l f
rom
nav
iga
tio
n
pro
jec
ts.
Rec
omm
end
ati
Ons
wil
l b
e m
ade
as
to
reg
ion
s
w
or
are
as
whi
ch
hav
e p
ote
nti
al
for
usi
ng
dre
dge
d
mat
eri
al
to
ful
fil
l l
and
fil
l a
nd
con
str
uct
ion
mat
eri
al
nee
ds.
Rec
omm
end
ati
ons
wil
l a
lso
be
mad
e r
ega
rdi
ng
the
concept of using certain dredged materials, with or
without improvement of physical properties, as a
marketable resource.
ESTI TEE COST: $66,793
66
 
 SCHEDULED COMPLETION DATE; November 1973
#*****
 
STUDY TITLE: "Investigation of Legal, Policy, and
Institutional Constraints Associated with Dredged
Material Marketing and Land Enhancement"
CONTRACTOR; American Technical Assistance Corporation
McLean, Virginia
gggggggi The objectives of the study are to identify and
analyze the legal, policy, and institutional
canstraints which relate to dredged material marketing
and disposition. A thorough survey and assessment will
be made of existing legislation and regulatory\measures
under whichthe 0.8. Army Corps of Engineers operates
regarding the disposition of dredged materials which
have existing or potenial value for marketing or other
beneficial uses. Recommendations will be made for
changes which could result in a benefit to the corps
from the standpoint of aiding in the disposal of
dredged materials.
ESTIMATED COST; $52,453
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F
Sc
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Co
rp
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n,
Burlington, Massachusetts
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Th
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at
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ys
ic
al
.
ch
em
ic
al
,
an
d
bi
ol
og
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al
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dr
ed
ge
d
ma
te
ri
al
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Th
e
as
se
ss
me
nt
wi
ll
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ud
e
an
y
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di
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On
s
ne
ed
ed
fo
r
pr
es
en
t
tr
ea
tm
en
t
pr
oc
es
se
s
as
we
ll
as
in
di
ca
ti
ng
ad
di
-
ti
on
al
de
ve
lo
pm
en
ta
l
re
se
ar
ch
ne
ed
s
fo
r
sc
he
me
s
fo
r
us
e
wi
th
ei
th
er
aq
ua
ti
c
or
la
nd
di
sp
os
al
op
er
at
io
ns
.
ES
TI
MA
TE
D
99
8T
:
$a
1,
9o
o
68
,7, ,______-. __......._.~_.-.____V._._,....-_.c.‘-.~-__._v
  
 SCHEDULED COMPLETION DATE February 1974
******
STU
D!
TITL
E:
"La
bor
ato
ry
Tre
ata
bil
ity
Stu
die
s o
f P
oll
ute
d
Dredged Materials"
CONTRACTOE; U.S. Army Corps of Engineers
ggggggg; The purpose of this study is to determine the
ame
nab
ili
ty
of
var
iou
s d
red
ged
mat
eri
als
con
tai
nin
g
pollutants to physical, chemical, or biological
tre
atm
ent
pro
ces
ses
and
to
det
erm
ine
the
ade
qua
cy
of
cer
tai
n p
ara
met
ers
use
d t
o d
esc
rib
e t
he
pol
lut
ion
potential of dredged materials. E
ESTIMATED COST: $112,000
SCHEDULED COMPLETION DATE; June 1970
 
******
STUDY TITLE; "Assessment of Chemical Flocculants and
 
Fri
cti
on-
Red
uci
ng
Age
nts
for
App
lic
ati
on
in
Dre
dgi
ng
and Dredged Material Disposal"
69
 CONTRACTOR; U.S. Army Corps of Engineers
gyg
ggg
g;
Thi
s s
tud
y i
nvo
lve
s a
sta
te-
of-
the
-ar
t r
evi
ew
and
ass
ess
men
t o
f t
he
pot
ent
ial
uti
liz
ati
on
of
flo
ccu
lan
ts
for turbidity control in dredging and disposal
operations and friction-reducing (wetting) agents for
inc
rea
sin
g t
he
eff
ici
enc
y o
f t
he
pip
eli
ne
tra
nsp
ort
of
dredged materials.
Es'uggm (3082?; $22. 200
S EDULED COMPLETION DATE: March 197a
******
STU
D;
TIT
LE
"Ef
fec
ts
of
Fut
ure
Dre
dgi
ng
and
Dis
pos
al
in
the
Great Lakes"
CONTRACTQR Eastern Michigan University
Ypsilanti, Michigan
PUﬁ
gOS
E T
his
stu
dy
is
bei
ng
mad
e t
o i
den
tif
y a
nd
ass
ess
factors affecting dredging volumes and to predict
future trends and needs for disposal sites.
70
lll__1m_1r_
 
ESTIMATED COST $27,3u6
COMPLETION DATE October 31, 1973
 
******
STUD! TITLE: "Use of Dredge Spoil for Landfill"
COQIRACTOR: Northwestern Unversity
Evanston, Illinois
PURPOSﬁ: This study consists of a c0mprehensive examination
of the engineering properties of dredged material in a
confined disposal area in the Great Lakes and an
analysis of effluent water quality.
/
/
ESTIMATE $79.17“
COST:
SCHEQULEQ COMPLETION DATE; September 30, 19714 (This study
has recently been granted a one-year extension.)
******
STUD; TITLE "Water Quality Impact of Sediment Dredging in
Large Lake Systems"
71
 
CONTRACTOR: University of Michigan
Ann Arbor, Michigan
PURPOSE; The purpose of this study is to delineate the
nature and functional mechanisms of the release of
pollutants to the aqueous enviroument during sediment
dredging and/or disposal activities.
ESTIMATED COST: $275,000
SCHEQULED COMPLETION DATE: October 5, 1975 .
* * * * * *
STUDY TITLE: "Dredged Spoil Disposal Guidelines"
CO BACTO_; Wapora, Inc., Washington, D.C. and Lulejian and
Associates, Arlington, Virginia
gURPOSE; The purpose of this study is to develop planning
guidelines for use by Federal, State, local, and
private decision makers in selecting sites for confined
land disposal.
7 2
  
 ESTIMATED QQST: $58,310
COMPLETION DATE; June 1973
******
§gg
§1
TIT
LE:
"Se
lec
tio
n o
f T
est
sit
es
and
Des
ign
of
Fie
ld
Stu
die
s,
Ope
n W
ate
r D
red
ged
Mat
eri
al
Dis
pos
al
Sit
es"
CONTRACEQB; U.S. Army Corps of Engineers
PURPOSE; Information collected and assessed during the
Cor
ps
of
Eng
ine
ers
' s
urv
ey
of
ope
n w
ate
r d
isp
osa
l s
ite
s
wil
l
be
use
d
to
sel
ect
as
man
y a
s
six
sit
es
for
the
det
ail
ed
fie
ld
inv
est
iga
tio
n
of
spe
cif
ic
dis
pos
al
\
\
ope
rat
ion
s.
Det
ail
ed
res
ear
ch
str
ate
gie
s
and
pla
ns,
inc
lud
ing
equ
ipm
ent
and
imp
lem
ent
ati
on
asp
ect
s a
nd
con
sid
era
tio
ns,
wil
l
be
dev
elo
ped
to
inv
est
iga
te
at
the
sel
ect
ed
sit
es
the
phy
sic
al,
che
mic
al,
and
bio
log
ica
l
fac
tor
s
inf
lue
nci
ng
the
rec
olo
niz
ati
on
of
the
sit
es
by
benthic flora and fauna.
ESTIMATED COST; $30,000
73
 
 SC
HE
DU
LE
D
CO
MP
LE
TI
ON
DA
TE
;
Ja
nu
ar
y
19
70
 
******
gi
gg
g
gI
TL
g;
"D
es
ig
n
of
a
Ba
si
c
Fi
el
d
In
ve
st
ig
at
io
u
Pr
og
ra
m
fo
r
Me
as
ur
in
g
En
vi
ro
nm
en
ta
l
Im
pa
ct
an
d
fo
r
Mo
ni
to
ri
ng
Art
ifi
cia
l
Mar
sh
and
Spo
il
Isl
and
Cre
ati
On"
CONTRACTOR: U.S. Army Corps of Engineers
PU
RP
os
gz
Th
es
e
co
nc
ur
re
nt
ef
fo
rt
s
ar
e
in
te
nd
ed
to
de
si
gn
bas
ic
fie
ld
inv
est
iga
tio
n
pro
gra
ms
for
(a)
the
.
me
as
ur
em
en
t
an
d
mo
ni
to
ri
ng
of
cr
it
ic
al
pa
ra
me
te
rs
th
at
wi
ll
pr
ov
id
e
th
e
ne
ce
ss
ar
y
da
ta
fo
r
ev
al
ua
ti
ng
th
e
soc
ial
,
eco
nom
ic,
and
bio
lOg
ica
l
eff
ect
s
of
dre
dge
d
ma
te
ri
al
di
sp
os
al
on
up
la
nd
an
d
ma
rs
h
ar
ea
s
an
d
(b)
th
e
mon
ito
rin
g
of
the
cre
ati
on
of
art
ifi
cia
l
mar
she
s
and
sp
oi
l
is
la
nd
s
us
in
g
dr
ed
ge
d
ma
te
ri
al
.
Sp
ec
if
ic
ta
sk
s
 
in
cl
ud
e
de
fi
ni
ti
On
of
da
ta
re
qu
ir
em
en
ts
,
me
as
ur
em
en
t
met
hod
olo
gy,
cos
t
eff
ect
ive
nes
s,
acq
uis
iti
on
sys
tem
de
si
gn
,
an
d
in
st
ru
me
nt
at
iO
n
re
qu
ir
em
en
ts
.
ESTIMATED COST: $130,900
SCHEDULED COMELETION DATE; June 1974
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 ******
SQQDX EITLE: "Investigation of Subaqueous Borrow Pits as
Potential Sites for Dredged Material Disposal"
CONIRACTOR; U.S. Army Corps of Engineers
PURPOSE: This study includes an inventory, survey of
 
existing knowledge. description, and classification of
existing and preposed subaqueous borrow pits in the
nationa's estuarine and inner continental shelf areas.
Attention will be focused on dimensional parameters and
locatiOn as well as the ecological significance, nature
of creation activities, and other aspects relevant to
determining the nature and extent of the feasibility of
using borrow pits as a dredged material disposal
alternative.
ESTIMATED COST: $55,500
§Q§§Qﬂ§§2 COMPLETION DATE: June 197“
******
75
 §gggx TITL : "State-of-the-Art Review of Ecosystem Modeling
Pertinent to Dredged Material Research"
CONTRACTOR: U.S. Army Corps of Engineers
gyggggg; The purpose of this effort, initiated in July
1973, is to conduct a comprehensive review of the
current state-of-the«art of ecosystem modeling relevant
to the Corps' Dredged Material Research Program and
applicable to environmental problems associated with
dredging and disposal projects. objectives are to
recommend which types of existing ecological models are
applicable to various environmental problems associated
with dredging and dredged material disposal and to
identify private, State, and Federal ecosystem modeling
capabilities which might serve as coutractors or
sources of expertise.
§§T;MATE COST: $6u,ooo
 
SCHED E9 COMBLEEION DATE: June 197“
******
76
 STUD! TITLE; "Design and Establishment of Estuarine
Ecosystem Simulations (Phase I)"
CONTRACTOR; U.S. Army Corps of Engineers
PURPOSE: This effort will result in the design and
 
establishment of physical simulations of estuarine
ecosystems with realistic tidal fluctuations, flow
velocities, and residence times suitable for studying
nutrient and metal cycling and metabolism of shallow
estuarine communities as affected by dredged material
disposal. An objective of the physical simulations
will be to investigate techniques of mOnitoring
community metabolism of estuaries or physical models of
estuaries by analysis of semicontinuous dissolyed
oxygen data.
ESTIMATED COST: $205,000
SCHEDULED QQMPLETION DAIE; June 197“
******
77
   
STU
D;
TIT
LE;
"A
stu
dy
of
the
Fea
sib
ili
ty
of
the
Fun
cti
ona
l
Use
of
Veg
eta
tio
n
for
Slu
rry
Fil
ter
ing
,
Pol
lut
ant
Rem
ova
l,
and
Dre
dge
d
Mat
eri
al
Des
icc
ati
on"
CO
NT
RA
CT
OR
;
U.
S.
Ar
my
Co
rp
s
of
En
gi
ne
er
s
PUR
EOS
§;
The
pur
pos
e
of
Pha
se
I o
f
thi
s
stu
dy
is
to
com
pil
e
inf
orm
ati
on
on
cha
rac
ter
ist
ics
,
suc
h
as
pH,
sal
ini
ty,
tem
per
atu
re
and
flo
odi
ng
tol
era
nce
, m
ode
of
roo
t
dev
elo
pme
nt,
ste
m
rig
idi
ty,
cov
er
pat
ter
ns,
and
col
oni
zat
ion
hab
its
,
for
pla
nt
spe
cie
s
pre
lim
ina
ril
y
det
erm
ine
d t
o h
old
pre
mis
e f
or
use
in
mee
tin
g t
he
.
obj
ect
ive
s o
f C
orp
s'
res
ear
ch
on
con
tai
nme
nt
are
a
ope
rat
ion
s.
Pha
se
II
wil
l
inv
olv
e t
he
for
mul
ati
on
of
a
hyp
oth
eti
cal
sys
tem
in
whi
ch
spe
cie
s w
ill
be
eva
lua
ted
in
rel
ati
on
to
one
ano
the
r
and
the
ir
abi
lit
y
to
acc
omp
lis
h
the
var
iou
s
fun
cti
ons
in
con
fin
ed
dre
dge
d
material disposal sites.
ESTIMATED COST: $36,000
sp
aw
ns
!)
co
gg
gE
Tm
N
12
An
g
No
ve
mb
er
19
7a
******
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 STUD! TITLE:
"State-of-the-Art Survey and
 
Marsh Plant Establishment Techniques:
Natural"
CONTRACTOR; University of Michigan
School of Natural
Resources
Ann Arbor, Michigan
EURPOSE;
and
EvaluatiOn of
Induced and
The purpose of this study is to identify, discuss,
evaluate techniques for natural and induced
establishment of those plant species suitable for marsh
creation in aqueous habitats of the United States.
The
study will include consideration of such factors as
establishment of enhancing or mitigating factors,
nursery or field production costs, processing and
storage, as well as biological and environmental
submerged) situations.
§§EIMATED COST; $20,806
 
factors pertinent to the selection of species for use
in freshwater, estuarine, and marine (including
 SCHEQULED QQMPLETION pATE: July 197a
******
CANADA
STUD; TLTLE; "Pilot Island for Disposal of Contaminated
Dredgings"
CONTRACTOR; Management: D. P. W.
Construction: Dean Construction Ltd.
Monitoring: D.O.E.
C
)
Termarex Ltd.
29329§§5 The purpose of this project is to study the
behavior of contaminants in an artificial island. The
study is expected to indicate appropriate operating
procedures for filling such an island, determine the
extent of contamination in the displaced and
supernatant water, develop necessary treatment methods
where required, determine the quantities of
contaminants leaving the‘island with the outflow of
water through dikes of different cross section, through
atmospheric release, and to test various methods of
controlling these releases.
80
 
 
 ESTIHATED COST: $030,000
SCH
EDU
LEQ
COM
PLE
TIO
N D
ATE:
Pre
lim
ina
ry
resu
lts:
Dec
emb
er
1973
Final results: October 1970
******
STU
D!
TIT
LE;
"Bo
tto
m e
ros
ion
cau
sed
by
the
pas
sag
e o
f
 
ves
sel
s t
hro
ugh
cha
nne
ls
wit
h l
imi
ted
bot
tom
cle
ara
nce
"
CONTRACTOR: Model Tests: Queen's University, Kingston,
Ontario
Full Scale Tests: Contract not yet awarded
§
PURPOSE: The purpose of this study is to assess the
_—
 
res
usp
ens
ion
of
bot
tom
sed
ime
nts
by
shi
ps
in
ord
er
to
cem
par
e t
he
pol
lut
ion
cau
sed
by
dre
dgi
ng
wit
h t
he
pol
lut
ion
cau
sed
by
nav
iga
tio
n.
Ful
l s
cal
e t
est
s
involving comparisons between a working dredge and.
Gre
at
Lak
es
shi
ppi
ng
ves
sel
s
wil
l
be
car
rie
d
out
to
verify the model test results.
gs I
MATE
D CO
ST:
$10,
000
'
a
81
  
 
sc
aE
ng
ED
gg
MP
LE
gg
gg
QA
TE
:
Mo
de
l
te
st
s:
Co
mp
le
te
d.
Fu
ll
sc
al
e
te
st
s
pl
an
ne
d
fo
r
su
mm
er
19
70
.
******
ST
UD
;
TI
TL
E:
"D
es
ig
n
of
an
d
te
st
s
wi
th
an
ex
pe
ri
me
nt
al
cutter"
CONTRACTOR: D.P.W.
EU
RP
OS
E:
Th
e
pu
rp
os
e
of
th
is
st
ud
y
is
to
de
ve
lo
p
a
hy
dr
au
li
c
dr
ed
ge
cu
tt
er
he
ad
as
se
mb
ly
wh
ic
h
wi
ll
re
du
ce
th
e
qu
an
ti
ty
of
fi
ne
bo
tt
om
se
di
me
nt
s
re
su
sp
en
de
d
bu
t
not entering the suctiOn mouth.
ESTIHATEQ COST: $20,000
SQ
EE
QQ
LE
Q
CO
QP
LE
TI
ON
DA
TE
:
Se
pt
em
be
r
19
7“
 
******
ST
UD
!
TI
TL
E;
"A
na
ly
si
s
of
a
Pn
eu
ma
ti
c
Dr
ed
gi
ng
Sy
st
em
"
CONTRACTQg; D.P.W.
82
 
  
PURPQ§§3 The newly developed "Pneuma" system has not yet
been introduced into North America. A preliminary
assessment has been carried out.
ESTIggTED ggs : $3,000
SCHEDULEQ COMPQETION DATE; March 1973
t t * * * *
§gggg TITLE: "Assessment of Shrouded Clamshell Buckets"
magma; D-P-w-
gyggggg; Quantative evaluation of the effectiveness with
respect to pollution control of a shrouded clamshell
bucket.
ESTIMATED COST: $10,000
  
scgEnUng COMPLETION QATE: November 197a
******
83
   
 
 
 
 
 
§gg9_ TlTLE; "Disposal of Dredged Material with a High
Organic Content"
CONTRACTOR; D. P.W.
PgRPOSg; The purpose of this project is to develop a
cempatible method of disposing of polluted dredged
material almost entirely of organic origin.
§§g;gATED COST: $100,000
SCHEDULED COMPLETION QATE: January 1975
 
******
STUQX TLTLE; "Development of a Simple Procedure for
Disposal of COntaminated Dredgings"
CONTBACTOR: Pollutech PollutionAdvisory Services Ltd.
PURPOSﬁ: The purpose of this project is to provide a simple
test procedure to biologically characterize dredged
materials. The project will determine selectivity and
toxicity responses for five chosen benthic species.
8“
  
r4 
 ESTIMAT D COST: $12,0Q5
SCHEECLED COMPLETION DATE; February 31, 197“
******
giggg TITL : "Development of Guidelines to Assess the
Pollution Potentialof Different Dredging Methods,
Transportation and Disposal Techniques"
QQNTRACTOR: R.L. Walker and Partners
ggggggg; The purpose of this project is to establish
guidelines to facilitate evaluation of specific
dredging, transport and disposal programs On a
consistent basis and to facilitate determination of the
combined dredging/transport/ disposal practice least
likely to contribute to their deterioration of water
quality under specific conditions.
ESTIMATED CQST: $30,000
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 SC
HE
DU
LE
D
CO
MP
LE
TI
ON
DA
TE
:
Fe
br
ua
ry
15
,
19
7“
******
ST
UD
;
gI
TL
g;
"E
xp
er
im
en
ts
to
De
te
rm
in
e
Me
th
od
s
of
Co
nt
ai
ni
ng
Me
rc
ur
y
Po
ll
ut
ed
Dr
ed
ge
d
Sp
oi
l
in
Ea
rt
h
Dikes"
QQ
EE
RA
CT
OR
:
Qu
ee
n'
s
Un
iv
er
si
ty
,
Ki
ng
st
on
,
On
ta
ri
o
PU
RP
OS
E;
To
st
ud
y
me
th
od
s
of
re
ta
in
in
g
me
rc
ur
y
po
ll
ut
ed
dr
ed
ge
d
ma
te
ri
al
in
si
de
ea
rt
h
di
ke
s
us
in
g
di
ke
co
ve
ri
ng
lay
ers
of
var
iou
s
nat
ura
lly
occ
urr
ing
mat
eri
als
.
Thi
s
lab
ora
tor
y
stu
dy
is
car
rie
d o
ut
to
obt
ain
a c
orr
ela
tio
n
bet
wee
n
lab
ora
tor
y e
xpe
rim
ent
s
and
the
ful
l
sca
le
stu
dy
of
the
Pil
ot
Isl
and
for
the
Dis
pos
al
of
Con
tam
ina
ted
Dredgings.
ESTIMATEQ COST: $30,000
SCEEQULED COMPLETION DATE: August 197“
******
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 ST
UD
!
TI
TL
:
"A
na
ly
si
s
of
Bo
tt
om
Se
di
me
nt
s
fr
om
Gr
ea
t
La
ke
s
 
RegiOnal Sampling Programs"
CO
NT
RA
CT
OR
:
B.
Co
ok
(C
on
tr
ac
t
li
ai
so
n
by
La
ke
s
Re
se
ar
ch
Div., CCIW)
PU
RP
OS
E;
X.
R.
F.
an
al
ys
es
of
Gr
ea
t
La
ke
s
bo
tt
Om
se
di
me
nt
sa
mp
le
s,
to
sh
ow
th
e
re
gi
on
al
di
st
ri
bu
ti
on
of
ma
jo
r
an
d
tr
ac
e
el
em
en
ts
an
d
nu
tr
ie
nt
s;
an
d
to
pr
ov
id
e
da
ta
fo
r
fa
ct
or
an
al
ys
is
an
d
co
rr
el
at
io
n
of
va
ri
ab
le
s.
ESTIMATED COST: $15,000
 
SC
HE
DU
LE
D
CO
MP
LE
TI
ON
QA
TE
:
Se
pt
em
be
r
19
73
ﬂ
******
ST
UD
;
TI
TL
E;
"C
al
ib
ra
ti
on
Of
X.
R.
F.
"
CO
NT
RA
CT
OR
:
B.
Co
ok
(C
on
tr
ac
t
li
ai
so
n
by
La
ke
s
Re
se
ar
ch
Division CCIW)
PU
RP
OS
E;
Ca
li
br
at
io
n
of
S.
R.
F.
fa
ci
li
ty
,
at
CC
IW
,
fo
r
on
-
li
ne
an
al
ys
es
of
an
ex
te
nd
ed
se
le
ct
io
n
of
tr
ac
e
me
ta
ls
.
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 ESTIMATED COST: $2,500
SCH
EDU
LEQ
COM
PLE
TIO
N
DAT
E;
Mar
ch
31,
197
3
******
ST
UD
Y
TI
TL
E:
"C
ri
ti
ca
l
Se
di
me
nt
Ve
lo
ci
ti
es
"
,._.- ....._
CO
NT
RA
CT
OR
:
(C
on
tr
ac
t
li
ai
so
n
by
Hy
dr
au
li
cs
Di
vi
si
On
,
com)
PU
RP
OS
E;
Co
mp
il
at
io
n
of
cr
it
ic
al
se
di
me
nt
ve
lo
ci
ty
u..-
me
as
ur
em
en
ts
to
be
ma
de
in
se
di
me
nt
fl
um
es
,
an
d
to
be
re
la
te
d
to
se
di
me
nt
s
ta
ke
n
fr
om
ch
an
ne
l
ar
ea
s
of
th
e
Er
ie
-O
nt
ar
io
ba
si
n;
to
al
lo
w
sp
ec
if
ic
ch
an
ne
l
be
d
hy
dr
au
li
c
ch
ar
ac
te
ri
st
ic
s
to
be
as
se
ss
ed
.
ESTgMATED COST; $30,000
SCHEQULED COMPLETION QATE: April 1974
******
ST
1 T
TL
:
"Di
spe
rsi
On,
in
Dee
p
Str
ati
fie
d W
ate
r"
88
 
 CONTRACTOR; B.G. Krishnappan - CCIW Hydraulics (and
contract hardware)
PURPOSE: Model tests on the dispersion of dumped materials
———.
 
in deep, mid-lake environments and the significance of
stratification of the water column. At the present
time, Great Lakes data is almost c0mpletely absent and
no theoretical analysis is available as a viable
alternative to assess this problem.
ESTIMATEQ COST: $15,000
MP
LE
TI
ON
DA
TE
;
Ap
ri
l
19
7a
(R
ep
or
t
by
i
 
SCHEQ_ ED
F
Krishnappan completed June 1973)
(
/
****** ‘1
STUD; @LTLE: "Construction and Evaluation of Lake Column
Simulators"
CONTRACTOR: Techwest (Vancouver); (COntract liaison by
Lak
es
Res
ear
ch
Div
isi
on
and
Fis
her
ies
Res
ear
ch
Boa
rd
-
CCIW)
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 PU
RP
OS
E:
Ph
as
e
I
to
de
si
gn
an
d
ev
al
ua
te
a
ba
nk
of
ei
gh
t
si
mu
la
to
r
co
lu
mn
s,
ap
pr
ox
im
at
el
y
1
m
di
am
et
er
by
u.
5
m
hi
gh
;
an
d
to
co
nd
uc
t
ma
te
ri
al
s
te
st
in
g
to
en
su
re
a
contaminant-free system.
Ph
as
e
II
to
co
ns
tr
uc
t
an
d
te
st
a
ba
nk
of
si
x
or
ei
gh
t
si
mu
la
to
r
co
lu
mn
s;
ha
lf
to
be
us
ed
fo
r
in
te
rf
ac
e
an
d
exc
han
ge
stu
die
s
sim
ula
tin
g
org
ani
c
and
ino
rga
nic
sed
ime
nt/
wat
er
exc
han
ge
pro
ces
ses
as
obs
erv
ed
und
er
la
cu
st
ri
ne
co
nd
it
io
ns
,
an
d
ha
lf
to
ob
se
rv
e
an
d
st
ud
y
bio
tic
pro
ces
ses
und
er
con
tro
lle
d
lig
hti
ng
and
the
rma
l
str
uct
ure
reg
ime
s
and
in
rel
ati
on
to
sed
ime
nt—
wat
er
systems.
ESTIMATEQ COST: Phase I: $9,900
Ph
as
e
II:
Ap
pr
0x
im
at
el
y
$1
50
,0
00
-2
00
,0
00
SCﬂ
EDU
LED
COM
PLE
TIO
N Q
ATE
:
Stu
dy
sho
uld
be
lar
gel
y
completed by March 197“.
******
STU
D;
TIT
LE:
“St
udy
to
Ass
ess
Dre
dgi
ng
Act
ivi
tie
s
in
Selected Areas within the Great Lakes"
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 CO
NT
RA
CT
OR
;_
Ch
em
ex
—E
nv
ir
oc
on
Lt
d.
(C
al
ga
ry
8
Va
nc
ou
ve
r)
Cen
tra
ct
lia
iso
n
by
Lak
es
Res
ear
ch
Div
isi
on
- C
CIw
ggg
gg§
§3
To
ass
ess
the
eff
ect
of
sel
ect
ed
dre
dgi
ng
and
dum
pin
g a
cti
vit
ies
on
a B
EFO
RE.
DUR
ING
,
and
AFT
ER
bas
is.
Stu
die
s
hav
e b
een
des
ign
ed
to
loo
k a
t
the
phy
sic
al
and
hyd
rog
rap
hic
asp
ect
s o
f t
he
sit
es,
the
geochemistry and engineering properties of the
sed
ime
nts
,
and
the
rel
ate
d b
ent
hic
com
mun
iti
es.
In
add
iti
on,
spe
cia
l
stu
die
s
hav
e
bee
nm
ade
to
loo
k
at
the
pos
sib
ili
tie
s o
f e
xch
ang
e w
hic
h m
ay
tak
e p
lac
e i
n
sed
ime
nt
plu
mes
rel
ate
d
to
bot
h
dre
dgi
ng
and
dum
pin
g
act
ivi
tie
s.
A
pre
lim
ina
ry
ass
ess
men
t
of
rep
opu
lat
ion
of benthic forms is also included.
{
I
ESTIMATED QOST: $55,000
SC
HE
DU
LE
D
QQ
MP
LE
TI
ON
DA
TE
;
Ma
rc
h
19
74
(C
os
t
an
d
ca
mp
le
ti
on
may
cha
nge
,
sub
jec
t
to
wea
the
r
and
dre
dgi
ng
sch
edu
le.
)
******
STU
D!
TIT
LE;
"Sy
nth
esi
s
and
Int
erp
ret
ati
on
of
Gre
at
 
Lakes Sediment Data"
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fr
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dr
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to
s
h
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s
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y
en
vi
ro
nm
en
t
to
al
l
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s
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dr
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d
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g
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To
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al
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e
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e
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(p
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si
ca
l,
g
e
o
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h
e
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i
c
a
l
,
e
n
g
i
n
e
e
r
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n
g
a
n
d
s
t
r
a
t
i
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r
a
p
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c
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f
r
o
m
th
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Gr
ea
t
La
ke
s
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gi
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te
s
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th
e
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ob
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m
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e
va
ri
ou
s
fo
rm
s
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dr
ed
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ng
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d
du
mp
in
g
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ti
vi
ti
es
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1
1
S
T
M
A
T
E
O
C
O
S
T
:
$
1
5
,
0
0
0
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S
E
D
U
L
E
D
C
O
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L
E
T
I
O
N
Q
A
T
E
;
F
i
n
a
l
d
e
a
d
l
i
n
e
n
o
t
fi
xe
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******
ST
UD
;
TI
TL
E;
"A
gr
ic
ul
tu
ra
l
Po
te
nt
ia
l
of
Po
ll
ut
ed
“—
Sediments"
C
O
N
T
g
A
C
T
O
R
:
J
a
n
e
J
ud
g
e
(P
ro
je
ct
l
i
a
i
s
o
n
a
n
d
p
r
o
j
e
c
t
di
re
ct
iO
n
jo
in
tl
y
be
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ee
n
La
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s
Re
se
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ch
Di
vi
si
on
-
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 CCIw and Department Agriculture Research Station.
Ottawa)
PUR
POS
E;
By
mea
ns
of
con
tro
lle
d g
ree
nho
use
exp
eri
men
ts
to
mak
e a
pre
lim
ina
ry
ass
ess
men
t o
f t
he
abi
lit
y t
o d
eve
lop
desirable textural conditions, the ability to support
plant growth, and the relative uptake (plant) and
residue (in soil) of various tOxic/trace metal
components and the compartmentalization of such for
pol
lut
ed
sed
ime
nt
mat
eri
als
tak
en
fro
m s
ele
cte
d d
red
ged
sites in the lower Great Lakes in 1973.
ESTIQATED COST: $4,000
SCHEDULED COMPLETION DATE; March 197“ #
******
STU
DY
TIT
LE;
"So
lub
ili
ty
and
Sta
bil
ity
of
Met
al
Com
ple
xes
in Dredged Sediments"
CONTRACTOR; Lakes Research Division - CCIW
PUR
POS
Q;
To
stu
dy
the
sol
ubi
lit
y a
nd
sta
bil
ity
of
met
al
complexes in dredged sediments under different
93
  
conditions, and in particular the possibility of
release of macro and micro nutrients (or toxics) by the
leaching action of rainwater or groundwater percolation
. . . and return to the Lakes. Special attention is
being given to both laboratory and in situ field
Lysimeter studies.
i ESTIMATED COST; $20,000
i SCH DULED COMELETIQN DATE; March 1970
******
U
)
TUD; TITLE; "Metal Fulvate Complexes"
..———.—
i COEEBACTOR; V. Cheam (Contract Liaison Lakes Research
Division - CCIW)
’
U
URPOSE; To complete ongoing studies on metal fulvate
complexes in relation to natural and artificial
chelation activity -obtaining thermodynamic data on
metal-fulvic acid chelatiOn reactions.
ESTIMATED CO§T: $1,500
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 SC
HE
DU
LE
D
CO
MP
LE
TI
ON
DA
TE
:
De
ce
mb
er
19
73
* * * * * *
ST
UD
!
TI
TL
E:
"T
re
at
in
g
Co
nt
am
in
at
ed
Bo
tt
om
Se
di
me
nt
s"
CO
NT
EA
CT
Oﬁ
;
H.
G.
Ac
re
s
-
On
ta
ri
o
(C
on
tr
ac
t
Li
ai
so
u
La
ke
s
Research Division - CCIW)
gg
gg
gg
g;
To
ex
am
in
e
me
th
od
s
of
tr
ea
ti
ng
co
nt
am
in
at
ed
bo
tt
om
se
di
me
nt
s
an
d
to
pr
ep
ar
e
an
ou
tl
in
e
de
si
gn
to
st
ud
y
an
d
.
id
en
ti
fy
an
d
de
ve
lo
p
pr
oc
es
se
s
wi
th
hi
gh
po
te
nt
ia
l,
re
la
te
d
to
me
ch
an
ic
al
in
ve
rs
iO
n,
pe
ll
et
iz
in
g
or
ch
em
ic
al
st
ab
il
iz
at
io
n,
an
d
bo
tt
om
se
al
in
g.
E
§§2;MAT§D COST: $3,000
SC
HE
DC
LE
Q
QQ
MP
LE
TI
ON
DA
TE
:
Ja
nu
ar
y
19
70
i
******
§g
gp
g
TI
TL
E:
"E
va
lu
at
io
n
of
Pr
oc
ed
ur
es
fo
r
Re
mo
vi
ng
an
d
De
co
nt
am
in
at
in
g
Bo
tt
om
Se
di
me
nt
s
in
th
e
Lo
we
r
Gr
ea
t
Lakes"
95
  
QONTRACTOR3 H.G. Acres - Ontario (Contract Liaison, Lakes
Research Division, CCIW)
PURPOSE; To complete an overview of the problems and
success of removing and decontaminating bottom
sediments and to consider such in relation to dredging
and dumping practices in the Great Lakes.
ESTIMATED COST: $38,500
SCHEDULED COMPLETION DATE: August 1972
******
STUD! TITLE; "Lake St. Clair - Pilot Island Study"
CONTRACTOR: Chemex-Envirocon Ltd. in conjunction with Lakes
Research Division - CCIW, Environmental Protection
Service, and Ontario Provincial agencies.
PURPOSE; To assess the background influenceswhich might
affect the character and effectiveness of the DPw pilot
island project, with particular emphasis on provisiOn
of background data relating to site selection; but also
in relation to advise on dredging locality and
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 assessment of initial materials behavior as deduced
from cores and Lysimeter studies.
ESTImgggp 995T: $2,500
SCHEDULED COMPLETION DATE: March 1974'
******
STUD; TITLE: "Study of a Dredge/Dumping Plume - Brente,
Lake Ontario"
CONTRACTOQ; Chemex-Envirocon
PURPOSﬁ: To characterize the plume of dumped material, at
an
off
sho
re
lak
e d
isp
osa
l s
ite
.
To
ass
ess
the
gen
era
l
physical characteristics and to provide a basis for
cem
par
iso
n w
ith
the
ore
tic
al
stu
die
s c
omp
let
ed
at
CCI
W.
ESTIEATED COST: $1.500
§§§
§DU
LED
COM
PLE
TIO
N D
ATE
:
Feb
rua
ry/
Mar
ch
197
a
******
97
STU
D!
TIT
LE;
"19
7u-
5 F
iel
d S
tud
ies
at
Thu
nde
r B
ay,
Bro
nte
,
Mitchell Bay, Toledo Islands (in cooperation with 0.5.
agencies)"
QONTRACTOR; C. C. I. W.
PURPOSE; To COmplete a field survey and selective sampling
program to assess the affects of dredging, dumping and
disposal at seme period of time significantly after the
activities were originally complete (six months to ten
years or more).
ESTIQATED COST; $5,000 (approx.)
SCEEQULEQ COMPLETION DATE: Fall 197“
******
STUD! TITLE; "l97u-5 Field Studies at Point Pelee"
O
RACTOR: C. C. I. W.. Parks Canada. Ontario Prov.
Agencies. (Possibly some contract work)
U OSE: To further investigate the natural processes of
 
sediment transport, accumulation and erosion at Point
98
  
 Pel
ee;
and
to
ass
ess
the
int
err
ela
tio
nsh
ips
bet
wee
n
dre
dgi
ng
act
ivi
tie
s
sou
th
of
the
poi
nt,
and
sho
rel
ine
ero
sio
n.
To
loo
k a
t t
he
imm
edi
ate
vic
ini
ty
of
the
dredge to assess the form of bottom topography
subsequent to dredging, the form and general
com
pos
iti
on
of
the
plu
me,
and
to
est
abl
ish
the
maj
or
impact 0n the benthic community.
ESTIMATED 995T: Not yet costed.
SCﬂ
EDU
LED
QQM
PLE
TIO
N Q
ATE
:
Par
t c
omp
let
ed
by
Fal
l
197
“,
full report to be available mid-1975.
* * t * * *
ST
UD
!
TI
TL
E:
"1
97
“-
5
La
bo
ra
to
ry
St
ud
ie
s,
to
Ca
mp
le
te
a
Pr
el
im
in
ar
y
As
se
ss
me
nt
of
th
e
Ag
ri
cu
lt
ur
al
Po
te
nt
ia
l
of
Selected Lake Sediments"
CO
NT
RA
CT
OR
:
CC
IW
an
d
co
nt
ra
ct
an
al
ys
es
.
Co
op
er
at
io
n
wi
th
Ca
na
da
De
pa
rt
me
nt
of
Ag
ri
cu
lt
ur
e,
Mc
Ma
st
er
Un
iv
er
si
ty
8 Guelph University.
’
0
UR
PO
SE
:
To
lo
ok
at
th
e
po
te
nt
ia
l
us
e
of
dr
ed
ge
d
se
di
me
nt
s
 
as
a
so
il
ad
di
ti
ve
or
as
an
ag
ri
cu
lt
ur
al
so
il
.
Sp
ec
ia
l
99
  
at
te
nt
io
n
be
in
g
pa
id
to
th
e
fa
te
of
va
ri
ou
s
con
tam
ina
nts
.
Sel
ect
ed
sit
es
are
gen
era
lly
of
a
po
ll
ut
ed
na
tu
re
an
d
in
cl
ud
e
Po
rt
St
an
le
y.
Ha
mi
lt
on
Harbour, Lake St. Clair and Humber Bay.
g§ggMAT§g COST; Not yet costed
SC
HE
DU
LE
D
CO
MP
LE
TI
ON
DA
TE
:
Pa
rt
co
mp
le
te
d
Ap
ri
l
19
7“
.
(M.
Sc.
the
sis
),
fur
the
r w
ork
to
be
rep
ort
ed
fal
l
197
“.
******
STU
D;
TIT
L
:
"19
74-
5
Lab
ora
tor
y
Stu
die
s,
Con
tam
ina
tio
n o
f
“w—
Lake Column, Simulator Studies"
CONTRACTOR; CCIW and some centract support
ggg
ggg
g;
To
est
abl
ish
,
und
er
con
tro
lle
d
con
dit
iOn
s
the
nature and occurrence of various water sediment,
bio
tur
bat
ion
, a
nd
sel
ect
ed
bio
log
ica
l p
roc
ess
es
-
typ
ica
l o
f t
hos
e w
hic
h m
igh
t b
e f
oun
d t
o o
ccu
r i
n t
he
dum
pin
g O
f d
red
ged
spo
ils
.
Par
tic
ula
r r
efe
ren
ce
bei
ng
paid to those more toxic compounds.
ESTIMATE COST: $25,000. (approx)
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 SCHEDULED COMPLETION DATE: Preliminary analyses to be
completed by fall 197“
******
Sgggg TITLE; "Review of literature, review of all
experimental and field data available at CCIW,
compilation and preparation of written material for
incorporation in Second Report of the Canada/v.8.
Working Group on Dredging in the Great Lakes."
CONTRACTOR; CCIW with some contract support in preparation
of documents, and literature research.
PURPOSE: To complete the CCIw contributions to the
Canada/0.5. IJC Report on Dredging and associated
activities in the Great Lakes.
ESTIMATED CO§T; Not yet costed
S EDULED QQMELETLON DATE: Draft material early calendar
1975.
t * t * * *
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Dredging gpg Disposal Sites
gangdiag gitgs
\The Dredging Inventory for the Canadian Section of the
Great Lakes System (See Appendix B) outlines dredging
activities carried out since 1966 and projects expected to
take place before the end of 1977. Included are all sites
which are on waters covered by the Agreement. The Inventory
indicates that the most significant requirement for dredging
activities is for navigation, with mining and land
reclamation requiring only very small quantities to be
dredged. Dredging carried out prior to 1966 has not been
included since pollution informatiOn is not available for
that period. .
The total quantity of material which was dredged for
purposes of navigation from 1966 to 1973 inclusive was 20
million cubic meters (27 million c.y.) and the estimated
quantity for 197a to 1977 inclusive is 9.1 million cubic
meters (11.9 million c.y.). Dredging for the purpose of
sand mining is secondary with a total for the years 1966 to
1973 inclusive being only 1.9 million cubic meters (2.5
million c.y.). Land reclamation is almost insiginifcant,
with a quantity of 114,000 cubic meterSc (149,000 c.y.)
during the period 196“ to 1972 inclusive.
, 102
  
 In
cla
ssi
fyi
ng
mat
eri
als
,
the
Inv
ent
ory
pro
vid
es
a
des
cri
pti
on
of
the
typ
es
of
mat
eri
als
in
gen
era
l t
erm
s,
suc
h
as sand, silt, clay, rock, organics, etc.
Cla
ss
"A"
mat
eri
al
is
all
roc
k r
equ
iri
ng
dri
lli
ng
and
bla
sti
ng,
and
all
bou
lde
rs
of
1.5
3 c
ubi
c m
ete
rs
(2
cub
ic
yar
ds)
and
ove
r.
Cla
ss
"B"
mat
eri
als
is
eve
ryt
hin
g w
hic
h i
s
not class "A" material.
The
tot
al
qua
nti
tie
s d
red
ged
ann
ual
ly
for
nav
iga
tiO
n
pur
pos
es
hav
e b
een
plo
tte
d i
n t
he
bar
-ch
art
(Fig
ure
I) o
n
the
bas
is
of
cal
end
ar
yea
r.
The
se
qua
nti
tie
s d
o n
ot
inc
lud
e
mat
eri
als
dre
dge
d f
or
min
ing
or
lan
d r
ecl
ama
tio
n p
urp
ose
s,
1
sin
ce
no
for
eca
sts
are
ava
ila
ble
and
the
qua
nti
tie
s
are
too
‘
sma
ll
to
hav
e
any
sig
nif
ica
nt
inf
lue
nce
.
Fro
m t
he
cha
rt
it
can
be
see
n t
hat
the
re
are
con
sid
era
ble
flu
ctu
ati
ons
.
The
se
are
cau
sed
by
rel
ati
vel
y l
arg
e
cap
ita
l
pro
jec
ts.
For
ins
tan
ce,
one
pro
jec
t i
n T
oro
nto
whe
re
6 m
ill
ion
cub
ic
met
ers
(7
3/u
mil
liO
n
c.y
.)
wer
e
dre
dge
d
mor
e
tha
n
dou
ble
s
the
tot
al
qua
nti
ty
in
the
Can
adi
an
par
t o
f t
he
lak
es
for
1973 and 197“.
Lar
ge
cap
ita
l
pro
jec
ts
can
onl
y b
e
for
eca
st
for
the
imm
edi
ate
fut
ure
,
sin
ce
the
pol
iti
cal
and
eco
nom
ic
fac
tor
s
inf
lue
nci
ng
the
ir
rea
liz
ati
on
are
unp
red
ict
abl
e.
Mor
eov
er,
103
 
many small projects cannot be predicted more than two to
three years in advance. It is for these reasons that the
forecast for 1975 and beyond show considerably lower annual
quantities than those actually dredged before 1973.
Maintenance dredging is often reduced during years of high
water, and increased during periods of low water. Such
factors should be taken into consideration when using the
inventory of past and future dredging quantities.
The portion of the Inventory Report dealing with the
characteristics of recognized pollution is entitled, "Soil
Test Results." The information has been provided by the
Ministry of the Environment of Ontario. It is intended to
provide pollution information on past and projected sites,
however, information is not available for all the dredging
sites listed in the first section of the Inventory.
Wherever possible, the Inventory indicates the types of
dredging equipment used for each project including the type
of disposal equipment used in the transportation of dredging
material.
Appendix B also lists the disposal sites. In most
cases, open lake, deep—water disposal has been carried out.
However, the locations of the former disposal sites have not
10“
O
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 be
en
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ra
m
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PL
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ke
Mi
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ig
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e
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t
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in
th
e
wa
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re
d
by
th
e
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em
en
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e
In
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ct
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e
Gr
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gi
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d
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sp
os
al
programs.
Th
e
im
pa
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PL
91
-6
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Se
ct
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wh
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e
Co
rp
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En
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 pol
lut
ed
dre
dge
d m
ate
ria
l,
has
ser
iou
sly
cur
tai
led
dre
dgi
ng
in
the
Gre
at
Lak
es
area
.
Acc
ord
ing
ly,
qua
nti
tie
s i
ndi
cat
ed
in the Inventory represent the dredging averages prior to
1969 and what is projected as the average quantity to be
removed annually upon completion of diked disposal areas at
the various harbors.
The average annual quantity of material dredged for
purposes of navigation is about 6,750,000 cubic meters.
Dredging for the purpose of sand mining amounts to about
500.000 cubic meters annually.
In fulfilling the requirements of PL 91-611, the Corps
of Engineers must provide diked disposal areas for 71
navigation projects (See Appendix B) which have polluted
materials to be dredged. Each site will provide sufficient
capacity to accommodate all dredging, both private work and
navigation channel dredging, for a period of ten (10) years.
Several features of this law have caused some delay in
getting the projects to the construction stage. Local
interests must provide the site (in public ownership) and
agree to maintain the filled area upon c0mp1etion of the
program. Additionally, local interests must centribute 25
percent of the canstruction costs unless the local region is
in compliance with water quality improvement plans. If
106
  
 approval of such plans is obtained from the Environmental
ProtectiOn Agency, a waiver of the requirement for a cash
contribution can be made and construction is at full Federal
cost. The construction cost of this diked disposal area
program is expected to be about $250,000,000.
{
/
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 LEGISLATION AND REGULATIONS
Elsie;
ggdergl
The Federal system used to control dredging and other
work in the navigable waters of the United States is
c0mposed of three elements: (1) legislative acts that
express the intent of the Congress; (2) regulations
published in the Egdggg; Begigtgg which implement the
legislation with a workable administrative prOgram; and (3)
criteria and/or guidelines that are developed to expand or
delineate requirements in the Acts and/or Regulations. Each
successive step is more explicit regarding procedures.
Currently, there are seven Acts of Congress that may
have a direct impact upon the findings, conclusions, and
recommendations that are contained in this report. In
chronological order, they are: (1) the Biggg and gggbgg
Ag; 9; lggg (33 U.S.C. 401) which regulates dredging and
construction in navigable waters; (2) the Bigg; and gagggg
Ag; 9; 129; (33 U.S.C. 565) which regulates dredging that
may connect to, or be in the area of, a Federal project; (3)
the zigh gag wildlife Coordination Act g; 1956 (16 U.S.C.
661) which requires, amOng other things, that any control or
modification of any body of water be coordinated with the
108
 
  
U.S
.
Fis
h a
nd
wil
dli
fe
Ser
vic
e a
nd
the
app
rop
ria
te
Sta
te
\
0
agency; (a) the National Environmental Policy Act 9: 12§_
(H2 U.S.C. u321) which requires agencies of the Federal
gov
ern
men
t t
o g
ive
app
rop
ria
te
con
sid
era
tio
a t
o u
nqu
ant
ifi
ed
env
iro
nme
nta
l a
men
iti
es
and
val
ues
in
add
iti
on
to
tec
hni
cal
and
eco
nom
ic
eval
uati
ons
; (
5)
the
giv
er
and
Har
bor
Act
9;
 
131
1 [
33
U.S
.C.
116
5
(a)
] w
hic
h
aut
hor
ize
s (
Sec
tio
n 1
23)
the
Chi
ef
of
Eng
ine
ers
to
con
str
uct
, o
per
ate
, a
nd
mai
nta
in
con
tai
ned
dis
pos
al
fac
ili
tie
s h
avi
ng
suf
fic
ien
t c
apa
cit
y n
ot
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Figure J illustrates the procedures involved in
processing an application for a permit to dredge in
navigable waters of the United States.
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Statg
Although Federal law is paramount over navigable
waters, State law must be honored as well since proprietary
and public trust rights in submersible and submerged lands
of the Great Lakes come under State law.
It is not possible in this report to summarize
adequately all statutory and case law, regulations,
legislative and executive policy declarations, and related
legal references for each of the States. However, there are
five chief sources of legal power at the State level for
achieving coastal zone management: (1) gggggmnatiOn. g;
eminent domain, pggg; whereby the State may take private
property for a public purpose, subject to the payment of
just compensation: (2) police pgwgg wherebythe State may
regulate the use of private property for the public welfare
without the payment of compensation; (3-u) gaging gag
§pgggigg pgggrg which can be used to grant or withold
particular monetary benefits to encourage desired
objectives; and (5) the 993393 lg! Eggs; ggggrigg which
states that the seabed and superadjacent water adjacent to
the coast is the subject matter of a trust, of which the
State is the trustee and the public is the beneficiary.
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 Rules and regulatory procedures vary between States and
within States, but all provide for control of dredging
operations to insure that damage is not done to other
natural resources. For example, in New York, dredging is
regulated by the New York Department of Environmental
Conservation as it enforces the following provisions of
Section 15-0505 of the Environmental Conservatigg La! 9; Egg
York;
 
1. No person or local public
corporation shall excavate or place fill ;
in the navigable waters of the state, or r
in marshes, estuaries, tidal marshes and
wetlands that are adjacent to and
contiguous at any point to navigable .
waters as defined by sub-division four »
of section two of the navigation law and
that are inundated at mean high water
level or tide, unless a permit therefor
shall have first been obtained pursuant
to Subdivision 3 hereof. For the
purposes of this section fill shall
include, but shall not be limited to,
earth clay, silt, sand, gravel, stone,
rock, shale, concrete (whole or
fragmentary). ashes, Cinders, slag,
metal, or any other similar material
whether or not enclosed or contained by
(1) crib work of wood, timber, logs,
concrete or metal, (2) bulkheads and
cofferdams of timber sheeting, bracing
and piling or steel sheet piling or
steel H piling, separated or in
combination. Nothing in this section
contained is intended nor shall be
construed to limit, repair or affect the
memorandum of understanding which any
state department enters into with the
Department of Environmental Conservation
or the general powers and duties of the
Department of Transportation relating to
canals or the general powers and duties .
111; ;
 
 of the Department of Environmental
Conservation relating to flood control.
2. A persou or local public
corporation desiring to make such
excavation or fill shall make
application to the department setting
forth the character and extent of the
work proposed and such other information
as the department may require. The
application shall be accompanied by
drawings, plans and specifications
showing the location and details of the
proposed work.
3. The department, before granting
such permit shall ascertain the probable
effect on the use of such waters for
navigation, the health, safety and
welfare of the people of the state and
the effect on the natural resources of
the state, including soil, forests,
water, fish and aquatic resources
therein, likely to result frOm such
channel excavation or fill.
u. The department shall review plans
and may grant such permit, or may
issuance of such permit prescribe 3
modifications of such plan in order to
safeguard life or property against
danger or destruction and to make such
navigable waters safe for use by the
public, or it may refuse such permit.
5. The provisions of this section
shall be in addition to and shall not
affect or replace the provisions of
section 15-0501 requiring a permit for
the alteration of certain streams or the
removal of sand, gravel or other
material therefrom, except that the
department may by regulation provide
that only one application for permit
need be filed in case the relief sought
pertains to work in such streams which
are also navigable waters of the state.
 In Indiana, it is the policy of the Stream Pollution
Con
tro
l B
oar
d t
o r
equ
ire
pla
ns
for
dre
dgi
ng
pro
jec
ts
to
be
approved by the Board prior to the start of the project, to
verify that all such projects are in keeping with the Water
Quality Standards for the waters of the State.
In approving plans for dredging operations, the Board
recommends that dredgings be treated in the most practicable
manner, including adequate settling and skimming. The Board
also recommends that larger projects utilize a cutterhead
suction dredge instead of a clamshell.
Subsequent to the Board's approval, approval must also
be obtained from the Indiana Department of Natural
Resources.
Dredging activities are regulated by the Minnesota
Pollution Control Agency in accordance with the Lays
Relating to the Minnggggg Pollution ggggrol AggngyL
Chapters 115 and 116, Statutes, 1971.
The Michigan Department of Natural Resources is
authorized by the great Lakes §ubmgrgeg Langg Act of that
State, to grant, convey or lease certain unpatented lake
bottomlands and unpatented made lands in the Great Lakes,
116
 
  
including the bays and harbors thereof, belonging to the
State of Michigan or held in trust by it; to permit the
private and public use of waters over submerged patented
lands and the making of agreements limiting and regulating
the use thereof. The Act authorizes the Department to lease
state-owned bottomlands for commercial marinas or private
yacht harbors, and the issuance of coustruction permits to
dredge or make other alterations to submerged bottOmlands.
Certificates are also authorized for the disclaimer of
certain types of accretion, or the location of the statutory
defined ordinary high water mark.
A
/
117
 Canada
 
Th
is
se
ct
io
n
de
sc
ri
be
s
th
e
ma
jo
r
le
gi
sl
at
iv
e
to
ol
s
wh
ic
h
ar
e
av
ai
la
bl
e
un
de
r
Ca
na
di
an
Fe
de
ra
l
la
w
an
d
On
ta
ri
o
pr
ov
in
ci
al
la
w
to
co
nt
ro
l
dr
ed
gi
ng
in
th
e
Gr
ea
t
La
ke
s.
Th
e
la
ws
of
ot
he
r
pr
ov
in
ce
s
ma
y
be
co
ns
id
er
ab
ly
di
ff
er
en
t
fr
om
th
os
e
of
On
ta
ri
o;
ho
we
ve
r,
ju
ri
sd
ic
ti
on
of
th
e
ot
he
r
pr
ov
in
ce
s
is
th
e
sa
me
.
Th
er
ef
or
e,
th
e
ge
ne
ra
l
co
nc
lu
si
on
s
th
is
re
po
rt
ar
e
ap
pl
ic
ab
le
th
ro
ug
hd
ut
Ca
na
da
to
co
nt
ro
l
dredging.
Al
th
ou
gh
th
er
e
ar
e
a
nu
mb
er
of
st
at
ut
es
wh
ic
h
pr
ov
id
e
fo
r
a
va
ri
et
y
of
co
nt
ro
ls
ov
er
dr
ed
gi
ng
,
dr
ed
gi
ng
fo
r
na
vi
ga
bl
e
pu
rp
os
es
is
an
ac
ti
vi
ty
th
at
cl
ea
rl
y
fa
ll
s
wi
th
in
th
e
Fe
de
ra
l
ju
ri
sd
ic
ti
on
ov
er
na
vi
ga
ti
on
.
Th
e
Na
vi
ga
bl
e
Wa
te
rs
Pr
ot
ec
ti
on
Ac
t
ex
er
ci
se
s
th
e
di
re
ct
Fe
de
ra
l
ju
ri
sd
ic
ti
on
ov
er
na
vi
ga
ti
on
an
d
dr
ed
gi
ng
of
na
vi
ga
bl
e
wa
te
rs
.
Se
ve
ra
l
pr
ov
in
ci
al
st
at
ut
es
in
di
re
ct
ly
ex
er
ci
se
ce
nt
ro
ls
ov
er
dr
ed
gi
ng
th
ro
ug
h
pr
ov
in
ci
al
ju
ri
sd
ic
ti
on
s
ov
er
wa
te
r
re
so
ur
ce
s
an
d
la
nd
us
e.
Ot
he
r
Fe
de
ra
l
le
gi
sl
at
io
ns
su
ch
as
th
e
Fi
sh
er
ie
s
Ac
t
an
d
va
ri
ou
s
ac
ts
re
la
te
d
to
ha
rb
ou
rs
ar
e
al
so
ca
pa
bl
e
of
ex
er
ci
si
ng
ce
rt
ai
n
co
nt
ro
ls
over dredging.
Th
e
Wo
rk
in
g
Gr
ou
p
co
nt
en
ds
th
at
th
er
e
is
no
sc
ar
ci
ty
of
la
ws
to
co
nt
ro
l
th
e
en
vi
ro
nm
en
ta
l
ef
fe
ct
s
of
dr
ed
gi
ng
in
118
Canada, but thatthe lack of a single set of laws or
regulations may present certain difficulties in uniformly
dealing with the envirOnmental problems of dredging. The
coordination and rationalization of the existing laws and
administrative procedures without additional regulatious or
statutory provisions may be sufficient to ensure an adequate
and uniform approach to protect the environment from
dredging activities.
The distribution of legislative powers between the
Federal government and the provincial governments is found
in Sections 91 and 92 of the British North America (BNA)
Act. Section 91 of the BNA Act gives the exclusive
legislative authority to the Parliament of Canada over
certain classes of subjects including "Navigation and
Shipping."
Under SectiOn 108 and the Third Schedule of the BNA Act
the transfer by the provinces to the Federal government of
all canals, public harbours, lighthouses, piers, steamboats,
dredges, public vessels and river and lake improvements at
the time of confederation further emphasized that dredging
was specifically intended to ceme within Federal
jurisdiction under the Navigation and Shipping class of
subject matter.
119
 Section 92 of the BNA gives the prbvincial legislatures
exclusive jurisdiction over "Property and Civil Rights in
the Province." UnderSection 109 the Province of Ontario was
given control and OWnership of crown lands in Ontario.
These sections give the province the c0ntrol over natural
resources -- including land, air, water and land under the
water. It is through the very broad power over property
that the provinces have direct jurisdiction over all
resources and thus some indirect control over dredging.
The Federal power over navigatidn and shipping has been
interpretted broadly. In Montreal v. Montreal Harbour
Commissioners, (1926) D.L. R. 800, the Privy Council stated
that "there is no doubt that the power to control navigation
and shipping conferred on the Dominion by s. 91 is to be
widely censtrued." The association of the terms "navigation"
and "shipping" in the one class of subject without
limitation would suggest that local as well as
interprovincial or international navigation and shipping
fall within exclusive Federal authority. A majority of the
Supreme Court of Canada reached this conclusion in Reference
re Validity of Industrial Relations and Disputes
Investigation Act (1955) 3, D. L. R. 721.
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None of the provincial statutes reviewed by the Working
Group contained any direct reference to dredging. In seme
cases it might have been desirable to make direct reference
to dredging rather than to describe a broad class of
disposal activities which included dredging. However, to
directly control the disposal of dredged material would
amount to the control of an integral part of dredging itself
and would be beyond provincial jurisdiction. The Supreme
court of Canada considered the disposal of dredged material
an integral part of a dredging operation in Paul v. Regina
(1907) 38 S. C. R. 126.
The province is not precluded from enacting legislation
that specifically refers to dredging. However, because the
disposal of dredged material is an integral parttof the
dredging operatiOn it is difficult to regulate it under the
property and land use jurisdiction without risk of
encroaching on Federal jurisdiction over navigation.
121
  
NAVIQABLE WATERS PROTECTION ACT
The Navigable Waters Protection Act R. S. C. 1970
Chapter N-19 is One of the statutes through which the
Federal government has exercised its jurisdiction over
navigation and is designed to protect water as defined in
the statute by prohibiting the building or placement of any
work in, upon. over, under, through, or across a navigable
water without approval of the Minister of Transport.
According to the Act 19;; includes "any dumping of fill or
excavatiOn of materials from the bed of a navigable water."
Generally the Act can control dredging and dumping but this
could result from different sections of the Act depending on
the circumstances. An approval granted by the Minister in
respect of a work and the site and plans pursuant to this
Act is only an authorization to interfere with the public
right of navigation to the extent of the work for which site
and plans have been approved. The approval of the Minister
is not an approval of canstruction nor an authorization in
respect of any statute, regulation or bylaw. Federal,
Provincial or Municipal which may require some other form of
authorization in respect to construction, land use, noise,
weed or pollution control, zoning or like matters nor does
such approval of the Minister vest in the recipient any
title, easement, restriction or other property rights in
122
   
  
respect of
the
land
On which
the
work
is to
be
placed
or in
respect
of
any
property
adjacent
to
or
in
the
vicinity
of
the work.
Section
5
requires
that
the
work
and
the
site
and
plans
thereof
be
approved
by
the
Minister.
If
a
person
did
not
obtain
approval
before
starting
constructiOn
as
required
by
subsection
5(1),
the
Minister
could
orderthe
work
to be
removed
or
altered or
stop
further
construction.
Failure to
c0mply
with
such
an
order
would
make
an
owner
or
person
liable
on
summary
conviction
to
a fine
not
exceeding
five
thousand dollars.
Subsection
6(a)
provides
for late
approval when
the
construction
is
already
started
or
completed before
the applicant
applies
for
approval.
There
is an extra
fee of
one
thousand
dollars
for making
a late
application under section 6.
It should be empahsized that the Act is only applicable
where
the
water
in
question
is navigable.
Whether
a
particular
wateris navigable water is a matter of fact and
must
be decided
on a case
by case
basis.
Dredging
could
take
place
in non-navigable
waters.
but this
would be
uncommon.
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Section
5
does
not
apply
to
any
work
(except
in
the
case
of
a
bridge,
boom,
dam
or
causeway)
that
in
the
opinion
of
the
Minister
does
not
interfere
substantially
with
navigatiou.
However,
even
if
a
work
such
as
dredging
is
exempt
under
subsection
5(2),
at
least
the
appropriate
government
departments
can
be
informed
of
the
proposed
dredging
when
the
applicant
applies
for
the
exemption.
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 QTHER STATUTES AFFECTIN§_DREDGI§§
PROVINCIAL ACTS
Dredging may indirectly be affected by other acts, both
Federal and provincial. The following Ontario Acts are
examples of Acts which in many circumstances indirectly
exercise significant controls over a dredging activity:
1. The Ontario Water Resources Act
ii. The Environmental Protection Act
iii. Beds of Navigable Waters Act
iv. Public Lands Act
v. The Conservation Authorities Act
vi. The Beach Improvement Act
vii. Public HealthAct
mmmagmm
The direct control of resources within a province gives
the province jurisdiction over water and air pollution and
other environmental matters. Subsection 32(1) of the
Ontario Water Resources Act prohibits the discharge or
deposit of any material of any kind into water that may
impair the quality of the water. This subsection gives the
Ontario Ministry of the Environment authority to require
that the dredged material be disposed so that it does not
pollute the waters. A dredged material may or may not be of
such a type that it will impair the quality of the water.
In practice, the Ministry of the Environment advises by
letter whether the material to be dredged is a material that
may impair the quality of the water and what water quality
125
 should be maintained. The Ministry does not issue a permit
but rather advises the applicant what it considers
acceptable within the terms of the Ontario Water Resources
Act.
The Environmental Protection Act also contains general
provisions for any kind of contaminants being discharged to
any part of the natural environment. It has more suitable
application for control of continuous emissions from
industry or automobiles. The Ontario Water Resources Act .
deals specifically with water and is the more appropriate
provincial environmental legislation to apply to dredging.
 
The ﬁggg 9g Navigable Waters Ag;
In most cases the provincial crown owns the bottom of
the waterbody that the applicant is proposing to dredge.
Many dredging operations are done in conjunction with some
kind of constructiOn, and therefore it is often necessary
for the applicant to obtain title to the bed of the
waterbody.
The Beds of Navigable Waters Act (Ontario) recites
that, with certain exceptiOns, the beds of navigable waters
126
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 (a) restricting and regulating the use of water in or
from rivers, streams, inland lakes, ponds, swamps, and
natural or artificially constructed depressions in
rivers or streams;
(b) prohibiting or regulating the straightening,
changing, diverting or interfering in any way withthe
existing channel of a river, creek, stream or
watercourse;
(c) regulating the location of ponds used as a source
of water for irrigation;
(d) providing for the appointment of officers to
enforce any regulation made under this section;
(e) prohibiting or regulating the construction of any
building or structure in or on a pond or swamp or in
any area below the high water mark of a lake, river,
creek or stream;
(f) prohibiting or regulating the placing or dumping
of fill of any kind in any defined part of the area
over which the authority has jurisdiction in which in
the opinion of the authority the control of flooding or
pollution or the conservation of land may be affected
by theplacing or dumping of fill. 1968, c. 15, s.
26(1); 1968-69, c. 13.
Any regulations made under Subsection 27(1)(f) would
substantially affect any dredging within such a conservatiou
area.
The peppy Protection Ag;
This Act controls the removal of sand and gravel from
the bed, bank, beach, etc., of water bodies. This Act is
intended to protect beaches and the property rights that the
province has in such sand and gravel.
Section 3 prohibits
any person frOm carrying away or removing by drag-line or
other mechanical device of any sand from a bed, bank, or
shore unless the persOn has a license.
Section 9 provides
128
 
 the power to make regulations to prohibit or restrict the
removal of sand from the shores of Lake Ontario, Lake Erie
and Lake Huron.
The word dredging is not used in the Act. The words
"remove by dragvline or other mechanical device" are used
and conceivably this could include dredging, particularly if
the material dredged was put to a useful purpose after it
was dredged. The Act is not intended to control dredging
for the purposes of navigation, but could do so indirectly.
The gublic gealth Ag;
Section 95a of the Public Health Act places certain
controls on waste disposal which could include dfédged
material. Subsection 95a(ll) prohibits disposal of wastes
without a certificate. The medical officer of health may
order the removal of wastes if the disposal was not
approved. This section could be applicable to dredged
materials that are contaminated in some way, particularly if
they are to be disposed of in a populated area. The
disposal of such material may require a certificate of
approval under the Waste Management Act.
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Municipalities may also have by-laws controlling land
use
that
may
affect
the
disposal of
dredged
material.
It is important to note that in the above- mentioned
provincial Acts there is no attempt to control the dredging
itself, but rather the removal and disposal of the dredged
material as it relates to water pollution and land use which
are clearly matters of provincial jurisdiction.
None of
these statutes specifically refer to dredging, but rather
refer to the disposal of any material regardless of its
origin
or
the
removal
of material
from
beaches.
Federal Acts
In
addition
to the
Navigable
Waters
Protection
Act,
several
other Federal
acts
contain
references
to
dredging
or
contain
sections
that
concern
dredging.
Thg Public Works Act
Section
9
of
the
Public
Works
Act
reads
in
part:
9.(l)
The
Minister
has
the
management,
charge
and
direction
of
the
following
properties
belonging
to
Canada,
and
of
the
services
in
this
section
enumerated,
namely:
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(a) the dams, the hydraulic works, the
construction and repair of harbours, piers and works
for improving the navigation of any water, and the
vessels, dredges, scows, tools, implements and
machinery fer the improvement of navigation.
Section 37 of the Act reads as follows:
37. Whenever the Governor in Council, or the minister
charged with any work for the improvement of
navigation, directs any work to be performed in any
navigable water for the improvement of the navigation
thereof, it is lawful for the officers or servants of
Her Majesty or the contractors for the work, under the
direction of the Governor in Council or of the
minister, to enter upOn, dig up, dredge and remove any
part of the bed of such navigable water, or to build or
erect any works thereOn, as may be directed or
authorized by the Governor in Council or by the
minister for the improvement of the navigation R.S. c.
228, s. 37.
without this sectiOn the dredging by officers, servants
or contractors of the Federal Crown could resulttin trespass
since the bed of a navigable water may be owned by the
provincial government or another person.
The Fisheries Ag;
Section 91(12) of the BNA Act gives the Federal
government jurisdiction over Sea coast and Inland Fisheries.
However, in Ontario and several other provinces the Federal
government has delegated the administration of the Federal
Fisheries Act to the province.
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 lessen erosion. The area of creek in question was defined
in the Regulations of the Fisheries Act as a spawning ground
but was non-tidal and non-navigable. The Court also found
that the ownership of the fry in question vested in the
defendant. Even in the face of provincial approval and
ownership of the land, the court found the accused guilty.
(It should be noted that in this area of British
Columbia and other areas where salmon are found, the
Fisheries Act is enforced by the Federal government, not the
provincial authorities. The case does demOnstrate the
extreme situation that can develop when an individual does
not have the approval or advise of all the appropriate
gov
ern
men
t d
epa
rtm
ent
s.)
Thi
s c
ase
wou
ld
be
app
lic
abl
e t
o
dredging operations causing damage under similar2
circumstances.
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ns
30,
33(
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33(
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n p
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dredging without violating these provisions.
Sec
tio
n 3
3.1
, w
hic
h p
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apply to dredging under ordinary circumstances. The section
is only applicable to works that 2293 gggglggion may result
in the deposit of a deleterious substance in water.
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h
a
v
e
s
u
c
h
a
s
u
b
s
t
a
n
t
i
a
l
i
m
p
a
c
t
o
n
t
h
e
e
n
v
i
r
o
n
m
e
n
t
t
h
a
t
i
t
i
s
r
e
a
s
o
u
a
b
l
e
t
h
a
t
t
h
e
t
e
r
m
s
a
n
d
c
o
n
d
i
t
i
o
n
s
o
f
t
h
e
T
r
a
n
s
p
o
r
t
a
p
p
r
o
v
a
l
s
h
o
u
l
d
i
n
c
l
u
d
e
c
o
n
s
i
d
e
r
a
t
i
o
n
o
f
t
h
e
e
n
v
i
r
o
n
m
e
n
t
.
T
h
i
s
m
a
y
n
o
t
b
e
o
f
g
r
e
a
t
p
r
a
c
t
i
c
a
l
s
i
g
n
i
f
i
c
a
n
c
e
s
i
n
c
e
o
n
c
e
o
t
h
e
r
a
g
e
n
c
i
e
s
k
n
o
w
o
f
t
h
e
i
n
t
e
n
t
i
o
n
t
o
d
r
e
d
g
e
,
t
h
e
y
c
a
n
n
e
g
o
t
i
a
t
e
d
i
r
e
c
t
l
y
a
n
d
e
x
e
r
c
i
s
e
t
h
e
p
o
w
e
r
s
t
h
a
t
t
h
e
y
h
a
v
e
u
n
d
e
r
t
h
e
s
t
a
t
u
t
e
(
s
)
w
h
i
c
h
t
h
e
y
a
d
m
i
n
i
s
t
e
r
.
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CO
mp
li
an
ce
wi
th
Th
e
Na
vi
ga
bl
e
Wa
te
rs
Pr
ot
ec
ti
on
Ac
t
By
Go
ve
rn
me
nt
Departments and Crown Agencies
On
e
of
th
e
de
fe
ct
s
of
th
e
Na
vi
ga
bl
e
Wa
te
rs
Pr
ot
ec
ti
on
Ac
t
is
th
at
th
e
Ac
t
do
es
no
t
bi
nd
ei
th
er
th
e
Fe
de
ra
l
or
pr
ov
in
ci
al
cr
ow
n.
Th
is
me
an
s
th
at
if
a
go
ve
rn
me
nt
dep
art
men
t o
r
cro
wn
age
ncy
wis
hes
to
dre
dge
or
oth
erw
ise
af
fe
ct
a
na
vi
ga
bl
e
wa
te
r,
th
ey
ar
e
no
t
le
ga
ll
y
co
mp
el
le
d
to
ap
pl
y
to
th
e
Mi
ni
st
ry
of
Tr
an
sp
or
t
fo
r
ap
pr
ov
al
un
de
r
th
e
Na
vi
ga
bl
e
Wa
te
rs
Pr
ot
ec
ti
on
Ac
t.
Th
e
De
pa
rt
me
nt
of
Pu
bl
ic
Wo
rk
s
do
es
mo
re
dr
ed
gi
ng
th
an
an
yo
ne
el
se
bu
t
th
ey
do
no
t
us
ua
ll
y
ap
pl
y
to
Tr
an
sp
or
t
fo
r
ap
pr
ov
al
.
Ho
we
ve
r.
th
ey
do
su
bm
it
th
ei
r
dr
ed
gi
ng
pl
an
s
di
re
ct
ly
to
th
e
pr
ov
in
ci
al
authorities for review.
ot
he
r
Fe
de
ra
l
cr
ow
n
ag
en
ci
es
ma
y
re
qu
es
t
pr
ov
in
ci
al
re
vi
ew
di
re
ct
ly
or
ap
pl
y
to
Tr
an
sp
or
t
fo
r
ap
pr
ov
al
un
de
r
th
e
Navigable Waters Protection Act.
Th
e
pr
ov
in
ci
al
de
pa
rt
me
nt
s
an
d
cr
ow
n
ag
en
ci
es
us
ua
ll
y
com
e
to
the
Min
ist
ry
of
Tra
nsp
ort
for
app
rov
al.
One
not
abl
e
exc
ept
ion
was
the
Ben
net
t
Dam
in
Bri
tis
h C
olu
mbi
a.
The
Dep
art
men
t
of
Jus
tic
e
has
exp
res
sed
the
opi
nio
n t
hat
pro
vin
cia
l
dep
art
men
ts
and
pro
vin
cia
l
cro
wn
age
nci
es
are
not
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 bo
un
d
to
ap
pl
y
fo
r
ap
pr
ov
al
un
de
r
th
e
Na
vi
ga
bl
e
Wa
te
rs
Protection Act.
Wh
en
th
e
Fi
sh
er
ie
s
Ac
t
wa
s
am
en
de
d
in
19
70
th
e
following section was added:
"T
hi
s
Ac
t
is
bi
nd
in
g
on
He
r
Ma
je
st
y
in
Ri
gh
t
of
Ca
na
da
or
a
pr
ov
in
ce
an
d
an
y
ag
en
t
thereof."
Th
e
ad
di
ti
on
of
su
ch
a
pr
ov
is
io
n
to
th
e
Na
vi
ga
bl
e
Wa
te
rs
Pr
ot
ec
ti
on
Ac
t
sh
ou
ld
co
mp
el
al
l
go
ve
rn
me
nt
ag
en
ci
es
to
ap
pl
y
fo
r
ap
pr
ov
al
fo
r
dr
ed
gi
ng
an
d
ot
he
r
ac
ti
vi
ti
es
af
fe
ct
in
g
na
vi
ga
bl
e
wa
te
rw
ay
s.
Ho
we
ve
r,
th
e
pr
ac
ti
ca
l
or
le
ga
l
va
lu
e
of
su
ch
a
se
ct
io
u
is
qu
es
ti
on
ab
le
.
In
ad
di
ti
on
to
Pu
bl
ic
Wo
rk
s
co
nd
uc
ti
ng
dr
ed
gi
ng
,
th
e
De
pa
rt
me
nt
of
In
di
an
an
d
No
rt
he
rn
Af
fa
ir
s
co
nt
ro
ls
th
e
Ri
de
au
an
d
Tr
en
t
Ca
na
ls
,
an
d
th
er
e
ar
e
a
nu
mb
er
of
ha
rb
ou
r
bo
ar
ds
an
d
co
mm
is
si
on
s
wh
ic
h
ha
ve
be
en
se
t
up
un
de
r
va
ri
ou
s
Fe
de
ra
l
ac
ts
to
ad
mi
ni
st
er
th
e
op
er
at
io
n
of
va
ri
ou
s
po
rt
s.
Th
e
Ha
rb
ou
r
Co
mm
is
si
on
s
Ac
t,
Ch
ap
te
r
H—
l
of
th
e
Re
vi
se
d
St
at
ut
es
of
Ca
na
da
pr
ov
id
es
fo
r
th
e
es
ta
bl
is
hm
en
t
of
a
ha
rb
ou
r
co
mm
is
si
on
fo
r
an
y
ha
rb
ou
r
in
Ca
na
da
th
at
is
no
t
na
me
d
in
th
e
Na
ti
on
al
Ha
rb
ou
r
Bo
ar
d
Ac
t,
or
fo
r
an
y
ha
rb
ou
r
fo
r
wh
ic
h
a
ha
rb
ou
r
co
mm
is
si
on
ha
s
no
t
ot
he
rw
is
e
be
en
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es
ta
bl
is
he
d
by
Pa
rl
ia
me
nt
.
Su
ch
a
co
mm
is
si
on
ha
s
th
e
po
we
r
to
re
gu
la
te
dr
ed
gi
ng
wi
th
in
it
s
ha
rb
ou
r.
Ho
we
ve
r,
Se
ct
io
n
29
of
th
e
Ha
rb
ou
r
Co
mm
is
si
on
Ac
t
re
ci
te
s
th
at
,
"A
ny
wo
rk
un
de
rt
ak
en
by
or
on
be
ha
lf
of
th
e
Co
mm
is
si
on
af
fe
ct
in
g
th
e
us
e
of
an
y
na
vi
ga
bl
e
wa
te
r
is
su
bj
ec
t
to
th
e
Na
vi
ga
bl
e
Waters Protection Act."
Th
e
Na
ti
on
al
Ha
rb
ou
rs
Bo
ar
d
Ac
t,
Ch
ap
te
r
N-
8
of
th
e
Re
vi
se
d
St
at
ut
es
of
Ca
na
da
pr
ov
id
es
th
e
Bo
ar
d
wi
th
ju
ri
sd
ic
ti
on
ov
er
th
e
ha
rb
ou
rs
at
Ha
li
fa
x,
Sa
in
t
Jo
hn
,
Ch
ic
ou
ti
mi
,
Qu
eb
ec
,
Tr
oi
s-
Ri
vi
er
es
,
Mo
nt
re
al
,
Va
nc
ou
ve
r
an
d
an
y
ot
he
r
ha
rb
ou
rs
wh
ic
h
ma
y
be
tr
an
sf
er
re
d
to
th
e
Bo
ar
d.
Th
e
Bo
ar
d
ha
s
po
we
r
to
ca
nt
ro
l
dr
ed
gi
ng
.
Se
ct
io
n
37
of
th
e
Ac
t
re
qu
ir
es
co
mp
li
an
ce
wi
th
th
e
Na
vi
ga
bl
e
Wa
te
rs
Pr
ot
ec
ti
on
Ac
t
an
d
bo
th
Mi
ni
st
er
s
of
Tr
an
sp
or
t
an
d
Pu
bl
ic
Wo
rk
s
mu
st
approve the works jointly.
Th
er
e
ar
e
ot
he
r
Fe
de
ra
l
ac
ts
th
at
es
ta
bl
is
h
ha
rb
ou
r
co
mm
is
si
on
s
fo
r
pa
rt
ic
ul
ar
ha
rb
ou
rs
an
d
wh
ic
h
si
mi
la
rl
y
could control dredging.
Th
e
la
ck
of
a
se
ct
io
n
in
th
e
Na
vi
ga
bl
e
Wa
te
rs
Pr
ot
ec
ti
on
Ac
t
bi
nd
in
g
bo
th
pr
ov
in
ci
al
an
d
Fe
de
ra
l
cr
ow
ns
ma
y
no
t
be
a
se
ri
ou
s
pr
ac
ti
ca
l
pr
ob
le
m
bu
t
un
if
or
mi
ty
of
1Q0
ap
pl
ic
at
io
n
wo
ul
d
li
ke
ly
be
be
ne
fi
ci
al
bo
th
fo
r
th
e
na
vi
ga
ti
on
pu
rp
os
es
of
th
e
ac
t
an
d
en
vi
ro
nm
en
ta
l
pr
ot
ec
ti
on
.
1&1
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)
Power To Make New Regulations
Federal
The Navigable Waters Protection Act (Section 10)
c0ntains a general power to make regulations; however, it is
lim
ite
d t
o r
egu
lat
ion
s "
exp
edi
ent
for
nav
iga
tio
n p
urpo
ses
".
 
Subsection 33(12) of the Fisheries Act is suitable for
making regulations to control continuous effluents from
industrial sources. It is unlikely that this section could
be used to develop any regulations to control dredging.
. 6
Section 3a provides a general power to make regulations
for carrying out the purposes and provisions of the
Fisheries Act and in particular, but without restricting the
generality of the foregoing provides the power to make
regulations:
(b) respecting the conservatiOn and protection of
fish;
(h) respecting the obstructiOn and pollution of any
waters frequented by fish;
(i) respecting the conservation and protection of
spawning grounds.
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 It
sh
ou
ld
be
no
te
d
th
at
th
e
po
we
r
to
ma
ke
re
gu
la
ti
on
s
do
es
no
t
in
cl
ud
e
th
e
au
th
or
it
y
to
de
le
ga
te
di
sc
re
ti
on
ar
y
po
we
r
to
th
e
de
pa
rt
me
nt
wh
ic
h
co
ul
d
co
nt
ro
l
th
e
ma
nn
er
in
wh
ic
h
a
dr
ed
gi
ng
is
co
nd
uc
te
d.
Ho
we
ve
r,
if
a
dr
ed
ge
r
wa
s
no
t
wi
ll
in
g
to
fo
ll
ow
th
e
ad
vi
ce
of
th
e
he
pa
rt
me
nt
of
th
e
En
vi
ro
nm
en
t,
he
co
ul
d
be
re
mi
nd
ed
of
th
e
De
pa
rt
me
nt
's
po
we
r
to
pr
os
ec
ut
e
un
de
r
th
e
ge
ne
ra
l
pr
ov
is
io
ns
of
th
e
Fi
sh
er
ie
s
Ac
t
if
an
y
po
ll
ut
io
n
re
su
lt
ed
fr
om
th
e
dr
ed
gi
ng
.
143
Qatmarie
Control of navigation is a legislative power which is
out
sid
e t
he
jur
isd
ict
ion
of
Ont
ari
o.
Any
leg
isl
ati
on
tha
t
Ontario might enact to c0ntrol pollution from the disposal
of dredged material must avoid infringing on Federal
jurisdiction. The disposal of dredged materials is an
integral part of a dredging operatiOn. The complete c0ntrol
of the disposal of dredged material would appear to amount
to controlling dredging itself.
However, it is within the province's jurisdiction to .
control water pollution and land use. Thus, Ontario could
regulate such aspects of dredging as long as they did not go
so far as to amount to controlling the dredging itself. In
any event any such Ontario legislatiOn or regulations would
be carefully framed to ensure that it was valid.
There are no provisions under the present Ontario Water
Resources Act to compel persons to produce their proposed
plans and specifications for dredging operations. SectiOns
41 and “2 of the Act restrict such specifications and plans
to proposed water and sewage works. Subsection 62(y)
provides a general power to make regulations respecting any
matter necessary or advisable to carry out effectively the
1H“
 _J
 int
ent
and
pur
pos
e o
f t
his
Act
.
It
mig
ht
be
que
sti
ona
ble
to
bas
e r
egu
lat
ion
s o
n d
red
gin
g o
n s
uch
a g
ene
ral
pro
visi
on.
The Ontario Public Lands Act in Section 7 provides a
ver
y g
ene
ral
pow
er
to
mak
e r
egu
lat
ion
s t
o c
arr
y o
ut
the
provisions of the Act. However, all dredging does not
involve Ontario Public Lands and thus a regulatiOn under
sta
tut
e w
oul
d n
ot
nec
ess
ari
ly
hav
e u
niv
ers
al
app
lic
ati
on
i
within Ontario.
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CO
NC
LU
SI
ON
S
AN
D
RE
CO
MM
EN
DA
TI
ON
S
Th
e
Wo
rk
in
g
Gr
ou
p
co
nc
lu
de
s
th
at
th
er
e
is
no
sc
ar
ci
ty
of
la
ws
to
ce
nt
ro
l
th
e
en
vi
ro
nm
en
ta
l
ef
fe
ct
s
of
dr
ed
gi
ng
,
bu
t
th
at
th
e
la
ck
of
a
si
ng
le
se
t
of
la
ws
or
re
gu
la
ti
on
s
ma
y
pr
es
en
t
ce
rt
ai
n
di
ff
ic
ul
ti
es
in
un
if
or
ml
y
de
al
in
g
wi
th
th
e
en
vi
ro
um
en
ta
l
pr
ob
le
ms
of
dr
ed
gi
ng
.
Th
e
ex
is
ti
ng
st
at
ut
or
y
pr
ov
is
io
ns
of
va
ri
ou
s
Fe
de
ra
l
an
d
pr
ov
in
ci
al
ac
ts
ma
y
co
ll
ec
ti
ve
ly
be
ad
eq
ua
te
to
su
bs
ta
nt
ia
ll
y
co
nt
ro
l
en
vi
ro
nm
en
ta
l
pr
ob
le
ms
re
su
lt
in
g
fr
om
dr
ed
gi
ng
.
Ag
re
em
en
ts
fo
r
co
-o
rd
in
at
io
n
an
d
co
-o
pe
ra
ti
on
be
tw
ee
n
al
l
co
nc
er
ne
d
le
ve
ls
of
go
ve
rn
me
nt
wo
ul
d
be
re
qu
ir
ed
.
Su
ch
ag
re
em
en
ts
co
ul
d
pr
ov
id
e
th
e
ne
ed
ed
me
ch
an
is
m
fo
r
en
vi
ro
nm
en
ta
l
pr
ot
ec
ti
on
an
d
av
oi
d
ju
ri
sd
ic
ti
on
al
pr
ob
le
ms
.
Th
e
Mi
ni
st
ry
of
Tr
an
sp
or
t
ha
s
a
sy
st
em
of
re
fe
rr
in
g
ap
pl
ic
at
iO
ns
un
de
r
th
e
Na
vi
ga
bl
e
Wa
te
rs
Ac
t
to
va
ri
ou
s
Fe
de
ra
l
an
d
pr
ov
in
ci
al
de
pa
rt
me
nt
s.
Co
ns
id
er
at
io
n
sh
ou
ld
be
gi
ve
n
to
fu
rt
he
r
re
fi
ni
ng
an
d
fo
rm
al
iz
in
g
th
is
pr
oc
ed
ur
e
so
th
at
al
l
ap
pr
op
ri
at
e
go
ve
rn
me
nt
de
pa
rt
me
nt
s
ar
e
pa
rt
ic
ip
at
in
g
in
a
si
ng
le
c0
mp
re
he
ns
iv
e
re
fe
rr
al
sy
st
em
an
d
so
th
at
th
er
e
is
a
un
if
or
mi
ty
in
de
al
in
g
wi
th
ap
pl
ic
at
io
ns
.
A
un
if
or
m
sy
st
em
fo
r
re
vi
ew
in
g
th
e
en
vi
rO
nm
en
ta
l
ef
fe
ct
s
of
dr
ed
gi
ng
co
ul
d
fi
rs
t
be
im
pl
em
en
te
d
wi
th
re
sp
ec
t
to
th
e
Gr
ea
t
La
ke
s
an
d
po
ss
ib
ly
la
te
r
ap
pl
ie
d
to
th
e
re
st
of
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 Canada. Although such a comprehensive referral system could
be established without additional regulations, it would be
of value to publish criteria or guidelines for assessing the
environmental impact of dredging. This would inform the
public and also government agencies of the factors which the
environmental agencies consider in evaluatiOn of dredging
projects. Such guidelines would permit environmental
protection to be considered in planning dredging rather than
added as a last thought.
Figure K illustrates the general procedure involved in
processing an application for a dredging permit under the
Navigable Waters Protegtion Act. The Ministry of Transport,
whi
ch
adm
ini
ste
rs
the
Act,
adv
ise
s o
the
r i
nte
res
ted
age
nci
es
of any applications received. Those agencies review the
project and communicate their acceptance or objections
either to the Ministry or to the applicant.
1&7
 E
u
v
m
z
o
;
>
 
  
AGREEMENT BETWEEN
CANADA AND THE UNITED STATES OF AMERICA
ON GREAT LAKES WATER QUALITY
APPENDIX I
REDUCTIONS IN INPUTS OF PHOSPHORUS IN LAKE SUPERIOR AND LAKE HURON
The Department of State refers the Embassy of
Canada to Section 8 of Annex 2 of the Great Lakes Water QuaIity
Agreement between the United States and Canada. In that Section,
the United States and Canada undertook jointIy to determine gross
reductions in inputs of phosphorus to be sought in Lake Superior
and Lake Huron.
This matter has been considered by the Inter-
nationa] Great Lakes Water QuaTity Board, which has recommended,
pending further studies, the adoption of the foTIowing tab1es of
gross reductions in phosphorus Toadings (in short tons per year):
W
United States 1973 1974 1975 1976 1977
Base1oad 1,505 1,530 1,555 1,580 1,605
Reduction 80 145 480 495
Residua1 Load 1,505 1,450 1,410 1,100 1,110
may.
Baseload 920 935 950 965 980
Reduction _g§ 199 199 195 11g
Residua1 Load 825. 835 850 860 870
Lake Huron
United States 1973 1974 1975 1976 1977
Base1oad 1,565 1,600 1,635 1,670 1,705
 
Reduction 155 200 210 215 555
Residua1 Load 1,450 1,400 1,425 1,455 1,150
Canada
Base1oad 1,380 1,400 1,465 1,480 1,500
Reduction 130 205 240 245 245
 
Residua1 Load 1,250 1,195 1,225 1,235 1,255
The amounts shown as “residua1 1oads" in the
above tab1es do not constitute a11ocations to the two countries
but represent anticipated resu1ts of municipa1 and industria1
waste reduction and detergent phosphorus contro1 programs.
The United States, in consu1tation with affected
States, has reviewed the reductions in phosphorus 1oadings to
Lakes Superior and Huron recommended by the Internationa1 Great
Lakes Water Qua1ity Board, and be1ieves that these recommenda-
tions provide a desirab1e basis for an agreement on reductions in
phosphorus 1oadings to be sought in Lakes Superior and Huron.
According1y, the Department of State proposes
that the Governments of the United States and Canada agree to
seek to obtain the gross reductions in inputs of phosphorus to
Lakes Superior and Huron as 1isted in the above tab1es, in imp1e-
mentation of Section 8 of Annex 2 of the Great Lakes Water Qua1ity
Agreement.
 
  
_ 3 _
If the foregoing proposai is acceptabie to
the Government of Canada, the Department of State proposes that
this Note and the Embassy of Canada's reply shaii constitute an
agreement between the Government of the United States and the
Government of Canada. The agreement shaii enter into force on
the day of the Embassy's repiy and shaii constitute Appendix I
of the Great Lakes Water Quaiity Agreement.
Department of State.
Washington, November 21, 1973
 No. 470
The
Embassy
of
Canada
presents
its
compliments
to the Department of State and has the honour to refer to the
latter's Note of November 2l, l973 concerning Section 8 of Annex
2 of the Great Lakes Water Quality Agreement, in which Canada and
the United States undertook jointly to determine reductions in
inputs of phosphorus loadings to Lake Superior and Lake Huron.
The
Government of
Canada recognizes
that this
matter has been
considered by
the
International
Great Lakes
Water
Quality
Board,
and the International
Joint Commission,
which
have
recommended,
pending further studies,
the adoption
of
the tables
of gross reductions in phosphorus loadings which are contained in
the Department of State's Note.
The Government of Canada agrees that the amounts
shown
as
"residual
loads"
in
the
tables
do
not
constitute
alloca-
tions
to
the
two
countries
but
represent
anticipated
results
of
municipal
and
industrial
waste
reduction and
detergentrphosphorus
control programs.
The
Government
of
Canada
in
consultation
with
the
Provincial
Governments
has
reviewed
the
reductions
in
phos-
phorus
loadings
to
Lakes
Superior
and
Huron
recommended
by
the
International
Great Lakes Water Quality
Board,
and the
International
Joint Commission,
and proposed by
the Department
of State,
and
agrees
that these
recommendations
provide
a desirable
basis
for
an
agreement to seek
reductions in
phosphorus
loadings
to Lakes
 Superior and Huron in accordance with the terms of the Great
Lakes Water Quaiity Agreement.
It is the understanding of the Government of
Canada, therefore, that the Department of State Note of November
21, 1973 and this repiy constitute an agreement between the
Government of Canada and the Government of the United States, to
seek to obtain gross reductions in the inputs of phosphorus to
Lakes Superior and Huron, as 1isted in the Department of State
Note, in impiementation of Section 8 Annex 2 of the Great Lakes
Water Quaiity Agreement. This agreement enters into force on
the date of this reply and constitutes Appendix 1 of the Great
Lakes Water Quality Agreement.
The Embassy of Canada avaiis itself of this
opportunity to renew to the Department of State the assurances
of its highest consideration.
Washington, D. C.
November 21, 1973
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 DREDGING INVENTORY, FINAL DRAFT
 
OF THE
CANADIAN GREAT LAKES SYSTEM
PREPARED BY
PUBLIC WORKS CANADA
FOR THE
WORKING GROUP
ON THE
ABATEMENT AND CONTROL OF POLLUTION FROM DREDGING ACTIVITIES
 INTRODUCTION
Thi
s I
nve
nto
ry
has
bee
n p
rep
are
d b
y P
ubl
ic
Wor
ks
Can
ada
.
It consists of two volumes.
The
fir
st
lis
ts
all
of
the
dre
dgi
ng
pro
jec
ts
whi
ch
hav
e
tak
en
pla
ce
in
the
Can
adi
an
Gre
at
Lak
es
Sys
tem
fro
m 1
966
to
197
2
and
es
ti
ma
te
s
the
lo
ca
ti
on
s
and
siz
es
of
pr
oj
ec
ts
whi
ch
are
exp
ect
ed
to
tak
e p
lac
e f
rom
197
3
to
197
7.
The
loc
ati
ons
,
dat
es
and
qua
nti
tie
s h
ave
bee
n e
xtr
act
ed
fro
m
go
ve
rn
me
nt
hi
st
or
ys
an
d
co
mp
an
y
re
co
rd
s.
Th
e
ot
he
r
inf
orm
ati
on,
in
mos
t c
ase
s,
ref
lec
ts
onl
y w
hat
the
par
tic
ipa
nts
in
the
dre
dgi
ng
job
s a
re
abl
e t
o r
eca
ll.
In
som
e c
ase
s
the
inf
orm
ati
on
is
una
vai
lab
le
due
to
ret
ire
men
t o
r
dea
th.
Hen
ce
the
lac
k o
f b
ack
gro
und
inf
orm
ati
on
for
som
e
projects. \
Th
e
sec
ond
se
ct
io
n
of
thi
s
in
ve
nt
or
y
co
ns
is
ts
of
soi
l
ana
lys
is
res
ult
s w
hic
h h
ave
bee
n p
rov
ide
d b
y t
he
Min
ist
ry
of
the
En
vi
ro
nm
en
t
of
Ont
ari
o.
It
is
in
te
nd
ed
to
pr
ov
id
e
po
ll
ut
io
n
in
fo
rm
at
io
n
on
pas
t
and
pr
oj
ec
te
d
sit
es
in
the
Can
adi
an
Gre
at
Lak
es
Sys
tem
.
How
eve
r,
not
all
the
dr
ed
gi
ng
si
te
s
li
st
ed
in
th
e
fi
rs
t
se
ct
io
n
of
th
is
In
ve
nt
or
y
ha
ve
be
en
su
pp
or
te
d
by
a
so
il
an
al
ys
is
.
   J
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SUMMARY
 
  
SUMMARY OF PAST DREDGING
 
/
/
1966 — 1973 INCLUSIVE
 
 TOTAL QU
ANTITIES
 
1966 - 19
73 incl.
ST.
LA
WR
EN
CE
RI
VE
R
——
——
-—
~—
—~
—~
Cornwall- 68,782
Presco
tt - 1
910
Mallo
rytow
n - 5
,348
Treasure Island- 765 ”
Rockport _ 13,692
NAVIGATION
V
Total - 93,882 cubic meters
Ivy Lea
- 3385
y
?
 
 Kingston—66,566
392;; QUANT;T;§§
W
Everette Pt.-765
Trent Canal System
60 184
, Lcnnox-30,965 \\
6;?
Deseronto
917
‘Il'
r'
Newcastle
-765
' r——
—Port-Hop
e-3l,374
l-dol
phus—
765
   
-
Cobourg-71,219
Oshawa-165,872 Point Traverse
2,643
Pickering—25,995
Whitby- 22,920
'
LA
KE
ON
TA
RI
O
Toronto-
4,166,670
Por
t
Cr
ed
it
-1
9,
11
4
#
Burlington-11,468
$
ﬂw _
lagara Ba
r- 693,79
1
‘
I
\
Nia
gar
a O
n T
he
Lak
e-
3,0
76
“‘
Jord
an H
arbo
ur-4
,038
'\
 
    
NAV
IGA
TIO
N
 
1
Hanilton~4,918,392
 
Welland Canal- 772,098
Total—$0,375,806 cubic
meters
®
MINING
ann1— ‘0‘! 1n1nnkin mornrc
 
 IQIAL_, U
l2§6~1273 incl.
“UK ~‘Uff
2
6
h
, ()(I(I
_Courtwright
Lak
e S
t.
Cla
ir
tha
nne
l
'
712
,66
8
Puce-ll.
Detroit Rive
1429
River Canar
765
Amher
srber
g
765
(
Amher
stber
g
Lower Rh" a
Ch
an
ne
l
1,712,225
'
1
‘
7
I
”
!
l
o
b
“
r
(Inlx'he
1,030
\
\
.\
.x'x'lKUII
.a4h.
$
2
Belle River
7,460
V
V
8 ter
0
Q
P
O
5
8
3
9
Kingsv
.rin
Thames River-22,6
o
1
45,900
R
u
s
c
o
m
b
River
4,43!
3
33,
Sturgeon
Creek-8,349
int
Pelee
  
       
  
  
  
  
  
  
  
  
St.
Williams—765
Port
Dover
'ort
Stanley
44’864
443,300
’
1
)
-
6
1
,
1
6
5
e
City—102,664
Point
3,577
Janticoke—451,855
'ort
Rowen
1
0
,
3
7
0
‘I'
\_‘_
Port
Burwell
499,400
tchell Ba,
LAKE ERIE
1y
630
Rondeau-66,740
 
 
 
Leamington-9120
.7
20
il
le
  
  
450
   
NAVIGATION
Total~
5,028,767
Cubic
meters
“0
onwrm
\
.ALu
MU
S
Q
Trtnl~935,933
cubic
WRIHIS
.ake
Erie
Sailing
Courses
460,960
 Pointe
Aux Pi
ns
S;7
34
/
L—— St. Ma
rys River
340
,00
0
‘
Sault Ste. Marie- 37,199
Richards
Landing -
536
Hilton Beach - 2400
-- Wilsons Channel - 153
L
Spragge
O 32 111
Vidal Shoals
A15,316
41‘
                  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
W
11
mm
Byng Inle
t — 17,27
9
  
GE
OR
GI
AN
BA
Y
Pointe Aux Baril — 1,147
  
South
Baymou
th
36,890
~——————— Snug Harbour-1,422
Parry Sound-30,521
Tobermory-2,905
L
A
K
E
H
U
R
O
N
   
'ort
Severn?
4,587
Midland
89,679
  
—~— Sugar Island-765
Willow Beach-2,116
Tollendale—l,234
  
      
 
 
 
 
Stokes Bay-7,650
 
1 Severn-2,294
Fesserton—76S
 
 
110,213
Collin ood
30.
1%}
;
Penetangu
ishene -—
—
2,141
Bruce 6,5,
91,747
Lake Simcoe
23,441
Goderich—918
Bayfield-1,033
NAVIG
ATION
Total- 1,310,755cubic meters
-
LAN
D R
ECL
AMA
TIO
N
._. Grand Bend-19,350 Total-112,507 cubic meters
)'-—«—Perch Creek-3,920
Port Huron- 318,336
. A“
Sarnia- 189.300
 
 TOTAL OUANTITIES
.——
.——
L.—
___
.
1 66-1973 incl.
 
 
 
 
 
 
 
 
           
Thunder Bay - 987,552
 
—~—Michipicoten
River
4515
LAKE SUPERIOR
Michip
icoten
River—
1529
Mamai
se Ha
rbour
-315—
~~
Whitefish Bay—45,939
.
NAVIGATION
T t 1
-3 15
7 027
/l
o a
’ ’
CUhic
mater
s
Parke
Towns
hip~3
13,92
8
ﬁ_4
 
:
‘(IN
ING
hm
mp
a My
)
®
T0
T3
1"
31
3,
92
8
cu
bi
v
me
te
rs
/
Q
.) T‘:. Iro
quoiy. - 2,118,40
0 ..._J
- LA
ND RE
CLAIIA
’I‘IUH
Total - [
339 cubi
c meters
 SUMMARY OF FORECAST OF DREDGING
1974 - 1977 INCLUSIVE
 
c
u
b
i
c
m
e
t
e
r
s
L
3
3
0
T
o
C
5
‘
1
“
 
M
 TOT
AL
QUA
NTI
TIE
S
1974
-197
7 i
ncl.
ST.
LA
WR
EN
CE
RI
VE
R
Mal
lor
yto
wn
- 1
8,33
6
NAV
IGA
TIO
N
Total-
18
,3
36
cu
bi
c
me
te
rs
  
974-1977 incl.
Trent Canal System
6,112
ﬂ
Cobourg-38,200
     
Bow
anv
ill
e-l
68,
968
'
Wes
ley
vil
le~
2,8
29
Whi
tby
'7*
°“°
LA
KE
ON
TA
RI
O
“'
Toronto-3,192,037
1/
Bronte_11,46o Niagara Bar-436,434
Niagara On The Lake-1,530
     
Jordan-Harbour-765
NAVIGATION
 
Welland Canal - 6
4,940
Total-3,494,481 cu
bic meters
   
   
122
4-1
277
incl
.
Algom
ac Cu
t—Off
}
122,00
0
Marine
City—5
1,332
Lake St.
Clair Cha
nnel
662,332
Puce~12,230
Syd
enh
am
Riv
er
21,400
V
Leami
ngton
—7,65
0
ingsvi
lle-16
,100
Am
he
rs
tb
er
g
&
Low
er
Liv
ing
sto
n
Cha
nne
l
1,
23
7,
77
6
9
Port Dover
7,650 S3
Port Stanley
168
,40
0
Port Bruce-1,530
Port Bur - 1
1
1
,
5
0
0
#
P
o
r
t
M
a
i
t
l
a
n
v
7,6
50
LA
KE
ER
IE
.
NAVIGATION
Total—2,916,690 Cu
bic meters
-———~.Lake Erie Sailing Courses
589
,14
0
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Sa
ul
t
St
e.
Ma
ri
e
-
89
0,
06
4
Des
bar
ats
,
Ri
ver
-
306
0
(5
Vidal
Shoals
3825
/
G
E
O
R
G
I
A
N
B
A
Y
 
 
L—
-—
—
St
.
ja
ry
s
Ri
ve
r
3aa,ooo
L
A
K
E
H
U
R
O
N
Co
ll
in
gw
oo
d
53
,5
00
Coderich
53
,5
00
 
——
—-
Gr
an
d
Be
nd
11,
500
Port
Huro
n -
159,
164
 
TOT
AL
OUA
NTI
TIE
S
19
74
-1
97
7
in
cl
.
 
Byn
g
Inl
et
—
45
,8
74
Mid
lan
d —
3823
h
x
x
Lake
Simco
e
765
.
NA
VI
GA
TI
ON
Tot
al-
1,5
65,
075
cubi
c m
ete
rs
 
 TOTAL GUANTITIES
 
1974-1977 incl.
Nippigon -3,825
     
Thunder
Bay
-1,007,888
LAKE SUPERIOR
. NAVIGATION
. /
Gro
g C
ap
-—
765
NAV
J
Total
41,127,078
cubic
meters
Pt. Iroquois w 114,600
 Appendix B
PUBLIC worms CANADA,
CAPITAL REGION.
 MDG
ING
LOCA
TIOH
DATE
QUANTITY
cu. m
m
(cu. IDS.)
TYPE
S 0?
MATE
RIAL
TY
PE
S
OF
DREDGING
EQUIP.
DISP
OSAL
AREA
TYPE
S OF
DISPOSAL
EQUIP.
REMARKS
Corn
wall
1971
38,200
(50,000)
Glacial
Till Dipper
St. L
awren
ce
River
Scow Capital Dredging
Ivy Lea
19
72
3,385
(4,430)
Silt,
Clay
Clam Shore
Truck
Williams Marine
Cagital Dredging
Mallorytown
1973
5,348
(7,000)
Sand,
Clay
Dragline Land reclamation
behin
d ber
m
Scow
Bills Boat Livery,
Capital Dredging
 
Mallorytown
1974—
1975
18,336
(24,000)
Class B
Dragline
or
Suction
Bills Boat Livery,
Capital Dredging
Prescott
19
66
764
(
1
,
0
0
0
)
Cla
ss
B
Cl
am
St. L
awren
ce
River
Scow
Maintenance Dredging;
Prescott
19
72
1,146
(1,500)
Class B Clam St. Lawrence
River,
Scow Maintenance Dredging.
Rockport
1969
5,6
64
(7,414)
BedroCk,
Silt
Clam St. Lawrence
River
‘ S
cow
Huck
Marine.
Capital Dredging
       
'TYP
ES O
F MA
TERI
ALS
Aﬂﬁz
é’Bo
ulde
ra (
grea
ter
than
200
mm),
Cobb
les
(60-
200
mm),
Grav
el (
2-60
mm),
~ ,
,
Sand
(.06-
2.0 m
m), S
ilt
(.002
-.O6
mm),
Clay
(less
than
.002
mm),
and
Organ
ic.
Altern
“ly, "
Class
A Mate
rial"
means
solid
rock r
equiri
ng a i
lling
and bl
asting
, and
Boulde
rs eac
h cont
aining
two
at.
yar
ds
or
mor
e.
"Cl
ass
3 M
ate
ria
l"
mea
ns
loo
se
01
1e
rock
, s
ilt,
sand
, q
uic
ksa
nd,
mud,
shi
ngl
e,
31.
1,
clay
and
sand
, gu
mbo,
boul
ders
, ha
rdpa
n or
_any
_mat
eria
l no
t sp
ecif
ied
unde
r C
lass
A.
  
Appendix C
PUBLIC WORKS CANADA,
FORMER TORONTO DISTRICT.
 PU
BL
IC
WO
RK
S
CA
NA
DA
FORM
ER T
ORON
TO D
ISTR
ICT
 
DREDGING LOCATION
DATE
QUANTITY
GU. M
ETERS
(cu. IDS.)
TYPE
S OF
'MAT
ERIA
L
TYPES OF
DREDGING
EQUIP.
DISPOSAL
AREA
TYPES 0571
DISPOSAL
EmnP.
[ 1--
REMARKS
Athe
rley
1971
75
1
(9
82
)
Cla
ss
B
Clam
Lake Simcoe
Sc
ow
Maintenan
ce dredgi
ng.
Beaverton
1975
76
5
(1,000)
Cla
ss
B Cl
am
Sho
re
Scow
Tru
ck
Maintenan
ce dredgi
ng.
Belle Ewart
19
66
100
(131)
Cla
ss
B
Clam
Deep—Water
Scow Entrance Channel
Maintenance dredging.
Brechin (Lake Simcoe)
 
Sept.—Oct.
1973
8,022
(10,
500)
Sa
nd
Organics
Beach for sand.
Land f
or Org
ani
Lat. 44° 33'
Long. 790 13'
Capital Dredging
Bronte
1974
11,460
(15,000) Class B Suction Shore Pipeline
Maintenance dredging.
Byng — Inlet
1
9
6
6
17,279
(22,616)
Class B Clam Georgian Bay Scow
ainte anqe dr
pproac c anne
turning basin
ggng.
Byng — Inlet
19
74
1975
or 45,874
(60,000)
Class B Cutter
Suction
Georgian Bay
Sc
ow
Maintenancewdredging
Approach channel.
k_l-
._
Cob
our
g
1966
35,031
(45,853)
Mostly
Class B
Cut
ter
Suc
tio
n Lake
Ontari
o
Pipeline
Maintenance dredging.
Cobourg
19
67
9,
16
8
(12,000)
Clas
s B
Cutter
Suction
Deep water requ
Lake Ontario
ired
Pipeline
Maintenance dredging.
Cobourg
Sept—Oct.
1969
11,740
(
1
5
,
3
6
7
)
Sand
Clay
Clam Lake Ontario Scow Maintenance dredging.
Cobourg
1971
 
7,640
  
(10,000)
Sand
Silt
 
Cutter
Suction
 
Lake Ontario
Pipeline
 
Disposal in deep water
required.
Maintenance
 
dredging.
QTYPES
VOF MA
TERIAL
S ARE:
— Boul
ders (
greate
r than
.ZOO m
m), Co
bbles
(60-20
0 mm),
Gravel
(2—60
mm),
Sand
(.06—
2.0 m
m), S
ilt
(.002
-.O6
mm),
Clay
(less
than
.002
mm),
and O
rgani
c.
Alter
tely,
"Class
A Mate
rial"
means
solid
rock-r
equiri
ng dri
lling
and bl
asting
, and
boulde
rs eac
h cont
aining
two
(g
s y
ards
or m
ore.
cla
y an
d s
and,
"Clas
s B M
ateri
al" m
eans
loose
(
gumbo
, bou
lders
, ha
rdpan
-or a
ny ma
teria
l not
speci
fied
under
Class
A.
hale r
ock, s
ilt, s
and, q
uicksa
nd, mu
d,
shingle, 3.01,
 PUBL
IC
WOR
KS
CAN
ADA
FOR
MER
TOR
ONT
O D
IST
RIC
T
—2-
 
QU
AN
TI
TY
TY
PE
S
OF
TY
PE
S
OF
TYPE
S OF
DRED
GING
DISP
OSAL
DISP
OSAL
DRE
DGI
NG
LOC
ATI
ON
DAT
E
0U,
MET
ERS
MAT
ERI
AL
EQU
IP.
ARE
A
EQU
IP.
REM
ARK
S
(GU. ID
S.)
‘
Cobour
g
7,640
Sand
Cutter
Lake On
tario
Pipeli
ne
Mainte
nance
dredgin
g.
V197
2
(10,
000)
Silt
Suct
ion
Cobour
g
11,460
Sand
Cutter
Lake O
ntario
Pipeli
ne
Mainte
nance
dredgin
g.
'
1974
(15,0
00)
Silt
Sucti
on
Cobour
g
v
11,460
Sand
Cutter
Lake O
ntario
Pipeli
ne
Mainte
nance
dredgin
g.
1975’
(15,000
) Si
lt
Suctio
n
Cobour
g
7,640
Sand
Cutter
Lake O
ntario
Pipeli
ne
Mainte
nance
dredgin
g.
1976
(10,
000)
Silt,
Suct
ion
Cobour
g
. 7,
640
Sand
Cutter
Lake O
ntario
Pipeli
ne
Mainte
nance
dredgin
g.
1977
(10,
000)
Silt
Suc
tio
n
Dese
ront
o
917
Clas
s B
Clam
Shor
e
Clam
Capi
tal
Dred
ging
.
19337
(1,200)
Gilfo
rd Be
ach .
3,838
Class
B
Clam
Lake
Simco
e ~
Scow
Appro
ach a
rea.
V
1969
(5,02
8)
Maint
enanc
e dre
dging
.
Pipel
ine
-
Hamil
ton
.
211,6
28
Sand
Cutte
r
Strat
hearn
e Ave
. Bu
lldoz
er M
ainte
nance
dredg
ing.
1966
(277,00
0) Cl
ay
Suctio
n
Land r
eclamat
ion.
Hamil
ton
18,79
4
Silt
Cutte
r
Diked
area
Pipel
ine
Maint
enanc
e dre
dging
.
1967
(24,600
) sa
nd
Suctio
n on
shore.
Silt
Sand
Cutter
Burlin
gton B
ay Pip
eline
Mainte
nance
dredgin
g.
Organics Suction
Sand
Hamilt
on
21,927
Silt
Cutter
( Bur
lingto
n Bay
Pipeli
ne
Mainte
nance
dredgi
ng.
__M
HA_
M4
196
9
(28
,70
0);
,
Org
ani
cs
Suc
tio
n
IT
YP
ES
OF
MA
TE
RI
AL
S
AR
E:
-
Bo
ul
de
rs
(g
re
at
er
th
an
20
0
mm
),
Co
bb
le
s
(6
0-
20
0
mm
),
Gr
av
el
(2-
60
mm)
,
Sa
nd
(.
06
—2.
0
mm
),
Si
lt
(.
00
2—
.0
6
mm
),
Cl
ay
(le
ss
th
an
.00
2 m
m),
an
d
Or
ga
ni
c.
Al
te
rn
at
el
y,
"C
la
ss
A
Ma
te
ri
al
"
me
an
s
so
li
d
ro
ck
re
qu
ir
in
g
dr
il
li
ng
an
d
bl
as
ti
ng
,
an
d
bo
ul
de
rs
ea
ch
co
nt
ai
ni
ng
tw
o
cu
bi
c
ya
rd
s
or
mo
re
.
"C
la
ss
3
Ma
te
ri
al
"
me
an
s
lo
os
e
or
sh
al
e
ro
ck
,
si
lt
,
sa
nd
,
qu
ic
ks
an
d,
mu
d,
sh
in
gl
e,
gr
av
el
,
cl
ay
an
d
san
d,
gum
bo
,
bo
ul
de
rs
,
ha
rd
pa
n
or
an
y
ma
te
ri
al
not
sp
ec
if
ie
d
un
de
r
Cl
as
s
A.
 
Hamilton
..
27,504
3
1968
(36,000
)
     
 
 
 P
U
B
L
I
C
W
O
R
K
S
C
A
N
A
D
A
FO
RM
ER
TO
RO
NT
O
DI
ST
RI
CT
  
m
m
m
c
L
o
c
m
o
n
DA
TE
QUAN
TITY
cu
.
ME
TE
RS
(0
0.
ID
S.
)
T
Y
P
E
S
O
F
MA
TE
RI
AL
TY
PE
S
OF
DRED
GING
EQU
IP.
DISP
OSAL
AREA
TY
PE
S
OF
DISP
OSAL
EQUIP.
Hami
lton
19
71
22,156
(29,000)
Sa
nd
Gra
vel
Cut
ter
Su
ct
io
n
Shor
e D
isp
osa
l Pipeline Mai
ntena
nce d
redgi
ng.
Hami
lton
19
71
35,
908
(47,
000)
Sand
Gra
vel
Cutter
Suction
Shor
e Di
spo
sal
Pipeline
Maintenan
ce dredgi
ng.
Hawkstone
19
71
408
(53
4)
Class
Cl
am
Lake
Simco
e Sc
ow
Capital d
redging.
 
Kingston
19
66
1,
05
0
(1,375)
Cla
ss
B Cl
am
St
.
La
wr
en
ce
River
Sc
ow
Inn
er
Har
bou
r
Mai
nte
nan
ce
dre
dgi
ng-
King
ston
Dec
.
196
9,
Ma
y
19
70
.
65,516
(85,
755)
Class
Cutter
Suction
Be
rm
Pipeline
Rideau
Canal
Maint
enanc
e dre
dging
.
La
go
on
Ci
ty
19
73
7
,
6
4
6
(10,000)
Cl
as
s
B
Cut
ter
0
n
la
nd
Pipe
line
Ca
pi
ta
l
dr
ed
gi
ng
.
L
e
i
y
o
y
fﬁ
~’
_,
,i
Ju
ne
—A
ug
.
A
19
73
1,0
54
(1,3
80)
Cl
as
s
B
S
uc
t
i
o
n
Cl
am
L
a
n
d
Tr
uc
ks
La
t.
44
°
15
'.
Lo
ng
.
79
0
32
'.
Mi
dl
an
d,
Wye
Ri
ver
.1
96
6
13,
223
(1
7,
30
8)
C
l
a
s
s
B
C
l
a
m
Wa
te
r
Sc
ow
Cap
ita
l D
red
gin
g-
No
rt
h
of
Wye
Ri
ve
r
Ma
in
te
na
nc
e
dr
ed
gi
ng
Mi
dl
an
d,
Wy
e
Ri
ve
r
19
74
3,
82
3
(5
,0
00
)
Cl
as
s
B
Su
ct
io
n
La
nd
Pipeline
No
rt
h
of
Ri
ve
r
Ma
in
te
na
nc
e
dr
ed
gi
ng
.
Oshawa
19
66
31,
324
(41,
000)
Sa
nd
Silt
Orga
nics
Cutter
Suc
tio
n
Di
ke
d
ar
ea
on
sho
re
Pipeline Maint
enanc
e dre
dging
.
Osh
awa
1967
  
6,
11
2
(8,0
00)
 
Sa
nd
Cut
ter
Suction
  
Lak
e O
nta
rio
 
Pipeline
Disposal
in deep w
ater.
Maint
enanc
e dre
dging
.
 
 
i
T
T
P
E
S
O
F
M
A
T
E
R
I
A
L
S
A
R
E
:
-
tw
o
cu
bi
c
ya
rd
s
or
mo
re
.
c
l
a
y
}
.
sa
nd
,
gu
mb
o,
bo
ul
de
rs
,
B
o
u
l
d
e
r
s
(
g
r
e
a
t
e
r
t
h
a
n
2
0
0
m
m
)
,
S
a
n
d
(
.
0
6
—
2
.
0
m
m
)
,
S
i
l
t
(
.
0
0
2
—
.
Al
te
rn
at
el
y,
"C
la
ss
A
Ma
te
ri
al
"
me
an
s
so
li
d
ro
ck
re
qu
ir
in
g
“C
la
ss
B
Ma
te
ri
al
"
me
an
s
le
as
e
0
1
A
Co
bb
le
s
(6
0-
20
0
mm
),
Gr
av
el
(2
-6
0
mm
),
06
mm
),
Cl
ay
(l
es
s
th
an
.0
02
mm
),
an
d
Or
ga
ni
c.
dr
il
li
ng
an
d
bl
as
ti
ng
,
an
d
bo
ul
de
rs
ea
ch
co
nt
ai
ni
ng
r
sh
al
e
ro
ck
,
si
lt
,
sa
nd
,
qu
ic
ks
an
d,
mu
d,
sh
in
gl
e,
gr
av
el
,
h
a
r
d
p
a
n
or
an
y
m
a
t
e
r
i
a
l
no
t
sp
ec
if
ie
d
un
de
r
Cl
as
s
A.
'
l
I
 
O'
9
9
PUB
LIC
WOR
KS
CAN
ADA
FOR
MER
TOR
ONT
O D
IST
RIC
T
  
-4-
QU
AN
TI
TY
TY
PE
S
OF
TY
PE
S
OF
'
TYP
ES
OF
DRE
DGI
NG
DIS
POS
AL
DIS
POS
AL
DRE
DGI
NG
LOC
ATI
ON
.
DAT
E
0U.
MET
ERS
MAT
ERI
AL
EQU
IP.
ARE
A
EQU
IP.
REM
ARK
S
(GU.
IDS
.)
‘
Osha
wa
16,4
26
Sand
Cutt
er
Dike
d ar
ea o
n P
ipel
ine
Main
tena
nce
dred
ging
.
‘
1970
(21.
500)
Suc
tio
n
sho
re
Osha
wa
5,05
0
Sand
Cutt
er
Lake
Onta
rio
Pipe
line
Main
tena
nce
dred
ging
.
1971
(6,6
10)
,
Suct
ion
Lat.
44° 0
0'
Oshaw
a
~
June—
Sept.
106,9
60
Sand
Cutte
r
Land
Dispo
sal
Pipel
ine
Long
78° 4
0'
1973
(140,
000)
Sucti
on
Capit
al dr
edgin
g.
Parr
y So
und
30,5
21
Clas
s B
Clam
Wate
r
Scow
Appr
oach
& ha
rbou
r
1966
(39,3
27)
Maint
enanc
e dre
dging
.
Peffe
rlaw
River
.
4,775
Class
B
Clam
Lake
Simco
e
Scow
Maint
enanc
e dre
dging
.
1969
(6,2
50)
Peneta
nguish
ene
2,141
Class
B C
lam
Georgi
an Bay
Scow
Approa
ches t
o harb
our
1966
(2,8
07)
.
Capi
tal
dred
ging
.
Pete
rbor
ough
3,05
8
Clas
s B,
Clam
.
0n S
hore
Scow
Main
tena
nce
dred
ging
.
1974 o
r (4,
000)
Organi
c
Truck
Town M
arina
after
2:
54
3
Cl
as
s
B
Cl
am
La
ke
On
ta
ri
o
Sc
ow
ca
pi
ta
l
dr
ed
gi
ng
'
Point Traverse
1970
(3.460)
Po
rt
ag
e
Cr
ee
k
58
1
Ca
pi
ta
l
dr
ed
gi
ng
.
19
69
(7
64
)
Disposal
in deep w
ater.
3
Port H
ope
10,696
Sand
Cutter
Lake O
ntario
Pipeli
ne
Mainte
nance
dredgin
g.
1966
(14,000
)
Suction
Port H
ope
15,280
Sand
Cutter
Lake O
ntario
Pipeli
ne
Dispos
al in
deep w
ater.
1967 (2
0,000)
Suction
Maintenan
ce dredgi
ng.
3
IT
YP
ES
or
MA
TE
RI
AL
S
mm
-
Bo
ul
de
rs
(g
re
at
er
th
an
20
0
mm
),
Co
bb
le
s
(6
0-
20
0
mm
),
Gr
av
el
(2
-6
0
mm
),
_
Se
nd
(.
06
—2
.0
mm
),
Si
lt
(.
00
2-
.O
6
mm
),
Cl
ay
(le
ss
th
an
.00
2 m
m),
an
d
Or
ga
ni
c.
Alt
ern
ate
ly,
"Cl
ass
A M
ate
ria
lv'
mea
ns
sol
id
roc
k r
equ
iri
ng
dri
lli
ng
and
bla
sti
ng,
and
bou
lde
rs_
eac
h c
ont
ain
ing
two
cubi
c y
ard
s o
r m
ore
.
"Cl
ass
B M
ate
ria
l"
mea
ns
loo
se
or
sha
le
rock
, s
ilt,
sand
, q
uic
ksa
nd,
mud,
shi
ngl
e,
gra
vel,
cla
y a
nd
ban
d,
gum
bo,
bou
lde
rs,
har
dpa
n o
r a
ny
mat
eri
al
not
spe
cif
ied
und
er
Cla
ss
A.
       
     
   
 PUB
LIC
WOR
KS
CAN
ADA
 
FORMER TORONTO DISTRICT
 
-5-
 
DRED
GING
LOCA
TION
D
A
T
E
QUANTITY
00.
MET
ERS
(cg,_
rns.)
TY
PE
S
OF
'MAT
ERIA
L
TYPE
S OF
DREDGING
QUIP.
DISPOSAL
AR
EA
TYPES OF
DISPOSAL
EQUIP. REMARKS
Port
Hope
5,
39
8
(7,065)
Sand Lake Ontario
COW
Maintenance dredging.
Port
Perry
6,112
p, (8,000)
Class B,
Organic
Cutter
Suction
0n shore Pipeline Marina.
Capital dredging.
Rama Indian Reserve Winter-May
1970-
2,103
71 (
2,750
)
Class B Backhoe Overcast, shore
Sim
coe
of
Lak
e
Capital dredging.
Simcoe Island
1967
1,758
(
2
,
2
9
2
)
Class B Clam Deep Water COW
Approaches, Capital
dredging.
Snug Harbour - Stergeon Lake
19
72
1,422
(1,860)
Class B,
Organic
Clam 0n land
Overcast.
Capital d
redging.
Tollendale
19
72
1,234
(1,814)
Cla
ss
B
Clam,
Backhoe
Lake Simcoe COW
Moffats
Marina.
“Cap
ital
dred
ging
.
Toronto (Ship Channel)
June—Aug.
19
66
131,790
(172,500)
Class B Cutter
Suction
On shore,
Diked area
Pipeline Maintenance dredging.
Toronto (York St. Slip)
Sep
t.-
Dec
.
1966
79,991
(104,700)
Class B
Dipper
Lak
e O
nta
rio
CO
W
Maintenance dredging.
Toronto (Pier 30)
July
1967
34,716
(45,440)
Clay
Organics
lam
East Headland
COW
ain
ten
anc
dre
d i
n .
was covered withgtréck
fill.
Toronto (Western Cap.)
1972
39,728
(52,000)
Cla
ss
B
Cutter
Suction
Near Centre
Island
Pipeline
Used as land reclamation
on
beach.
Maintenance dredging.
Toronto (Eastern Gap.)
1972
 
137,520
(180,000)
  
Sand
Gravel
Boulders
(‘nnr
rate
 
Cutter
Suction
 
New Headland
 
ipeline
 
Mai
nte
nan
ce
dred
ging
.
iT
YP
ES
OF
MA
TE
RI
AL
S
AR
E:
-
Bo
ul
de
rs
(g
re
at
er
th
an
200
mm
),
Co
bb
le
s
(6
0-
20
0
mm
),
Gr
av
el
Sa
nd
(.
06
-2
.0
mm
),
Si
lt
(.
00
2-
.0
6
mm
),
Cl
ay
(l
es
s
th
an
.0
02
Alt
ern
ate
ly,
"Cl
ass
A M
ate
ria
l"
mea
ns
sol
id
roc
k r
equ
iri
ng
dri
lli
ng
and
bla
sti
ng,
"Cl
ass
B M
ate
ria
l"
mea
ns
loo
se
or
san
d,
gum
bo,
bou
lde
rs,
har
dpa
n-o
r
any
mat
eri
al
nO
pe
ci
fi
ed
und
er
Cla
ss
A.
two
en l
o ya
rds
or m
ore,
clay
sha
le
roc
k,
sil
t,
sa
nd
,
(2~6O mm),
mm), and Organic.
boul
ders
each
cont
aini
ng
quic
ksan
d, m
ud,
shin
gle,
grav
el,
  
PUB
LIC
WOR
KS
CAN
ADA
 
FORMER TORONTO DISTRICT
 
DREDGING
LOCATION
QUANTITY
DATE C
U. METERS
(
0
0
.
I
D
S
.
)
TYPE
S OF
MATE
RIAL
TYPES OF
DREDGING
EQUIP.
DISPOSAL
AREA
TYPES OF
DISPOSAL
EQUIP.
REMARKS
Washago‘
632
(827)
Compl. May
13, 1971
Cla
ss
B
Cl
am
On sh
ore o
f
Lake
Simco
e
Clam,
Truck
Dredging
from shor
e.
Pier 11.
Capital dredging.
khitby
May-June
1972
22,
920
(30,000)
Sand Cut
ter
Suc
tio
n
Lake Ontario,
Beach
Pipeline Build up Public beach.
Maintenan
ce dredgi
ng.
Whitby
1975 br
19
76
7,6
40
(10,
000)
Sand
Cutter
Suction
Lake Ontario,
Beach
Pipeline
Build up Public beach.
Maint
enanc
e dre
dging
.
Willow Beach
2,116
1971
(2,767)
Class B Clam
Lake Simcoe Scow Capital d
redging.
Port Credit May 19,114
1970
(25,
000)
Sand
Lake O
ntario
Scow
     
l. o .______
to J
*TY
PES
OF
MAT
ERI
ALS
ARE
z-
Bou
lde
rs
(gr
eat
er
tha
n 2
00
mm)
, C
obb
les
(60
-20
0 m
m),
Gra
vel
(2-6
0 mm
),
San
d (
.06
—2.0
mm),
Sil
t (
.00
2—.
06
mm)
, C
lay
(les
s t
han
.002
mm),
and
Crg
ani
c.
A?“e
:nn
tuly
, "
Cla
ss
A M
ate
ria
l"
mea
ns
sol
id
roc
k r
equ
iri
ng
dri
lli
ng
and
bla
sti
ng,
and
bou
lde
rs
eac
h c
ont
ain
ing
:uo
Ubih
yard
s or
more
. "
Clas
s B
Mate
rial
" me
ans
loos
e or
shal
e ro
ck,
silt
, sa
nd,
quic
ksan
d, m
ud,
shin
gle,
grav
el,
21v
and
sand
, gu
mbo,
boul
ders
, ha
rdpa
n or
_any
mate
rial
not
spec
ifie
d un
der
Clas
s A.
  
 
  
 
Appendix D
PUBLIC WORKS CANADA,
FORMER LONDON DISTRICT.
1
/
Pu
b
l
i
c
W
o
r
k
s
C
a
n
a
d
a
1
F
o
r
m
e
r
L
o
n
d
o
n
D
i
s
t
r
i
c
t
  
Q
U
A
N
T
I
T
Y
T
Y
P
E
S
O
F
T
Y
P
E
S
O
F
T
Y
P
E
S
O
F
D
R
E
D
G
I
N
G
D
I
S
P
O
S
A
L
D
I
S
P
O
S
A
L
m
m
m
o
L
O
C
A
T
I
O
N
D
A
T
E
c
u
.
m
a
n
s
M
A
T
E
R
I
A
L
E
Q
U
I
P
.
A
R
E
A
E
Q
U
I
P
.
M
K
S
(c
u.
ID
S.
)
26
8
ch
an
ne
l,
B
a
y
f
i
e
l
d
1
9
6
7
(3
50
)
c
l
a
s
s
B
c
l
a
m
L
a
k
e
H
u
r
o
n
s
c
o
w
m
a
i
n
t
e
n
a
n
c
e
d
r
e
d
g
i
n
g
.
76
5
.
ma
in
te
na
nc
e
dr
ed
gi
ng
,
B
a
y
f
i
e
l
d
-
1
9
6
9
(1
00
0)
C
l
a
s
s
B
c
l
a
m
L
a
k
e
H
u
r
o
n
s
c
o
w
c
h
a
n
n
e
l
 
7,
46
0
B
e
l
l
e
R
i
v
e
r
1
9
6
7
(
9
,
8
5
1
)
c
l
a
s
s
B
c
l
a
m
L
a
k
e
St
.
C
l
a
i
r
s
c
o
w
s
a
n
d
,
_
C
e
d
a
r
B
e
a
c
h
19
67
g
r
a
ve
l
c
l
a
m
L
a
k
e
E
r
i
e
s
c
o
w
co
st
of
$
1
4
,
2
2
0
.
0
0
M
a
y
—
J
u
n
e
7
,
0
3
0
1
5
3
;
.
4
2
°
0
0
'
_
L
o
n
g
.
8
5
°
—
Co
lc
he
st
er
19
73
(9
,2
00
)
Cl
as
s
B
SU
Ct
io
n
La
nd
di
sp
os
al
Pi
pe
li
ne
ma
in
te
na
nc
e
dr
ed
gi
ng
J
u
l
y
1
,
4
1
0
T
u
r
n
i
n
g
b
a
s
i
n
.
C
o
l
l
i
n
g
w
o
o
d
19
66
(1
,8
46
)
c
l
a
s
s
A
,d
ip
pe
r
G
e
o
r
g
i
a
n
Ba
y
s
c
o
w
a
p
i
c
a
l
dr
ed
gi
ng
-
J
u
l
y
.
T
u
r
n
i
n
g
ba
si
n.
S
a
m
e
r
o
'
e
c
t
a
s
a
b
o
v
e
1
9
6
6
1
1
,
9
0
0
p
J
(
1
5
,
4
9
7
)
c
l
a
s
s
B
-
d
i
p
p
e
r
G
e
o
r
g
i
a
n
B
a
y
s
c
o
w
c
a
p
i
t
a
l
d
r
e
d
g
i
n
g
-
.
J
ul
y
7
,
0
5
0
C
h
a
n
n
e
l
sa
me
p
r
o
j
e
c
t
as
a
b
o
ve
19
66
(9
.2
23
)
C
l
a
s
s
A
d
i
p
p
e
r
G
e
o
r
g
i
a
n
Ba
y
5
0
0
W
c
a
p
i
t
a
l
d
r
e
d
g
i
n
g
.
J
u
l
y
9
,
8
0
0
c
h
a
n
n
e
l
Sa
me
pr
oj
ec
t
as
ab
ov
e
19
66
(1
2,
81
9)
cl
as
s
B
di
pp
er
Ge
or
gi
an
Ba
y
sc
ow
ca
pi
ta
l
dr
ed
gi
ng
.
53
,5
00
Ha
rb
ou
r
ex
pa
ns
io
n,
C
o
l
l
i
n
g
wo
o
d
19
75
(7
0,
00
0)
G
e
o
r
g
i
a
n
Ba
y
c
a
p
i
t
a
l
dr
ed
gi
ng
.
91
8
Sa
nd
ba
r,
Ma
it
la
nd
Go
de
ri
ch
19
69
(1
,2
00
)
cl
as
s
B
dr
ag
li
ne
la
nd
Ri
ve
r.
ma
in
te
na
nc
e
dr
ed
gi
ng
.
       
 
D
T
Y
P
E
S
O
F
M
A
T
E
R
I
A
L
S
A
ﬁ
s
z
-
B
o
u
l
d
e
r
s
(
g
r
e
a
t
e
r
t
h
a
n
2
0
0
m
m
)
,
C
o
b
b
l
e
e
(
6
0
-
2
0
0
m
m
)
,
G
r
a
v
e
l
(
2
—
6
0
m
m
)
,
-
S
a
n
d
(
.
0
6
—
2
.
0
m
m
)
,
3
1
1
$
(
.
0
0
2
-
.
0
6
a
n
)
,
C
l
a
y
(
l
e
s
s
t
h
a
n
.
0
0
2
m
m
)
,
a
n
d
O
r
g
a
n
i
c
.
Al
te
rn
at
el
y,
"C
la
ss
A
Ma
te
ri
al
"
me
an
s
so
li
d
ro
ck
re
qu
ir
in
g
dr
il
li
ng
an
d
bl
as
ti
ng
,
an
d
bo
ul
de
rs
ea
ch
co
nt
ai
ni
ng
tw
o
cu
b
c
ya
rd
s
or
mo
re
.
"C
la
ss
B
Ma
te
ri
al
?
me
an
s
lo
os
e
or
sh
al
e
ro
ck
,
si
lt
,
sa
nd
,
qu
ic
ks
an
d,
mu
d,
sh
in
gl
e,
gr
av
el
,
cl
ay
.‘
se
nd
,
gu
mb
o,
bo
ul
de
rs
,
ha
rd
pa
n
or
{a
ny
ma
te
ri
al
n
o
"
p
e
c
i
f
i
e
d
un
de
r
Cl
as
s
A.
.
  
Former London District
 
mmnn LOCATIM
DATE
QUANTITY
cu. M
ETERS
(on. 1113.)
TYPE
S 0?
MATERIAL
TYPES OF
DREDGING
EQUIP.
DISPOSAL
TYPES OF
DISPOSAL
EQUIP.
Goderich
1974
53,500
(70,000) class B
land disposal
maintenance dredging
Grand Bend
1970
9,780
(
1
2
,
7
9
2
)
sand clam
Lake Huron
SC
OW
maintenance dredging
Grand Bend
1971
9,570
(12,512)
class B
clam
Lake’Huron
SCOW maintenance dredging
Grand
Bend
-1974
11,500
(15,000) class B
clam
Lake Huron
maintenance dredging
Jordan Harbour 1966
995
(1300) sand
dragline land
truck
channel,
maintenance
dredging
Jordan Harbour
1967
91
8
(1200)
class B
_dragline
land
tru
ck
channel,
maintenance dredging
Jordan Harbour
1970
1380
(1800)
class B
dragline land truck
maintenance dredging
Jordan Harbour
1971
745
(975)
class B
dragline land
truck
maintenance
dredging
Jordan Harbour
1974
765
(1,000)
sa
nd
dragline
land
truck
maintenance
dredging
Kingsville
1967
39,700
(51,905)
sand,
gravel
C
l
a
m
Lake Erie
SC
OW
maintenance dredging
Kingsville
1970
  
9,950
(13,000)
 
san
d,
,gravel
C
l
a
m
  
Lake
Erie
 
SC 0”
 
maintenance dredging
 
'TYPES O
F MATERIA
LS Ans:—
Boulders
(greater
than 200
mm), Cobb
les (60-2
00 mm), G
ravel (2-
60 mm),
Alternately, "C
two cubic yards or more.
_
clay and sand, gumbo, boulders, hardpan or any material not specified under Class A.
Send (.06-2.0 mm),
Silt (.002-.06 mm
), Clay (less tha
n .002 an), and O
rganic.
lass A
Materi
al" me
ans so
lid ro
ck req
uiring
drilli
ng and
blasti
ng, an
d boul
ders e
ach co
ntaini
ng
"Clas
s B M
ateri
al" m
eans
loose
or sh
ale r
ock,
silt,
sand,
quick
sand,
mud,
shing
le, g
ravel
,
 Former London District
 
DREDGINO
LOCATION DATE
QUANTITY
0U. M
ETERS
(GU. YDS.)
TYPE
S OF
MATERIAL
TYPES OF
DREDGING DISPOSAL
EQUIP.
AREA
TYPES 0r
DISPOSAL
E
Q
U
I
P
.
REMARKS
Kingsville
July-Aug
1973
17,800
(23,300) class
fill in coal
clam yard. truck
Lat. 41° 55'. Long. 82°
40'. Maintenance dredgin
Kingsville 1975
16,100
(21,000) class
£111 in coal
clam yard. truck maintenance dredging
Leamington 1968
4,360
(5.6
98)
class cla
m
Lak
e E
rie
SCOW
Dredging at N.E.
end of warehouse
Leami
ngton
1970
4,760
(6,223) class
Lake
Erie
hopper
30 ft. of
water hopper
maintenance dredging
Lea
min
gto
n 1974
7,650
(10,000)
class
beach, east of
clam dock SC
OW
Lat. 41° 55'. Long 82°
35'. Maintenance dredgér
Michell Bay
April-
June
1973
45,
900
(60,000)
class
~cutter
_suction
pare land, part
Lake ﬁt. Clair pipeline
Lat. 42° 20'; Long 820
25' Capital dredging
Niagara On The
Lake 1967
322
(42
0)
class clam
land t
ruc
k
channel,
maintenance dredging
Niagara O
n The Lak
e
1969
459
(600) class clam
land truck
channel,
maintenance dredging
Niagara 0n The Lake 1971
765
(1,000) class clam land tru
ck
channel,
maintenance dredging
Niagara On The
Lake 1972
765
(1,000) class clam land
truck
channel,
maintenance dredging
Niagara On The Lake 1973
765
(
1
,
0
0
0
)
class B
clam land
  
truck
 
channel,
maintenance dredging
IT
YP
ES
0F
Alternately, felass A Ma
tWO‘Cﬁ ic yards or more.
clayu
y
MATE
RIAL
S AR
E:-
    
Bauldars (greater
than 200 mm), Cob
bles (60-200 mm),
Gravel (2-60 mm),
-
Sand (.06
—200 In),
Silt (.00
2-.06 mm)
, Clay (l
ess than
.002 mm),
and Organ
ic. .
terial" means solid rock requiring drilling and blasting, and boulders each containing
"Class B Material" means loose 9r shale rock, silt, sand, quicksand, mud, shingle, gr vel,
sand, gumbo, boulders, hardpan-or any material n, pacified under Class A.
' .
 1
,
7
,
¥
7
1
,
1
,
A
,
Forme
r Lon
don D
istri
ct
   
DREDGIRG
LOOKTIOI
DATE
Q
U
A
N
T
I
T
Y
cu. mans
(
c
u
.
I
D
S
.
)
TY
PE
S
OF
MlTE
RIAL
TYPES OF
DREDGING
EQUIP.
DISPOSAL
AREA
TYPE
S OF
DISPOSAL
EQUIP.
REMARKS
Nia
gar
a O
n T
he
Lak
e 19
74
765
(
1
,
0
0
0
)
cla
ss
B cl
am
land
tru
ck
chan
nel,
mai
nte
nan
ce
dre
dgi
ng
Niaga
ra On
The L
ake
19
75
765
(1,0
00)
cla
ss
B clam
land
tru
ck
chan
nel,
mai
nte
nan
ce
dre
dgi
ng
Perch
Creek
1969
3,920
(5,135)
cla
ss
B cl
am
Lake
Huron
.
SC
OW
mai
nte
nan
ce
dre
dgi
ng
Port
Bruce
1974
or
_a
ft
er
1,530
(2,000)
sand,
gra
vel
cl
am
land
tru
ck
maint
enanc
e dre
dging
Port Burwell
1966
109,300
(142
,828
)
sand,
si
lt
clam
Lake
Erie SCOW maintenance dredging
Port Burwell
1967 17
6,
00
0
(230,000)
san
d,
silt
'clam
Lake Erie SCOW
maintenance dredging
Port
Burwe
ll
1967
161
,50
0
(
2
1
1
,
1
0
9
)
san
d,
si
lt
cl
am
Lake Erie SCOW
maintenance dredging
Bert Burwell
1969
41,
900
(54,
885)
sand,
si
lt
clam
Lake Erie SC OW
maintenance dredging
 
Port
Burwe
ll
1973
10,700
(14,000)
sa
nd
,
"silt cl
am
Lake Erie
Lat. 42° 20'. Long 80°
45' maint
enance dr
edging
Port Burwell
1976
11,500
(15,000)
san
d,
si
lt
cl
am
unknown
maintenance dredging
Port Dover
 
19
68
 
10,
500
(13,
126)
 
cla
ss
B
 
clam
 
Lake
Erie
 
SCOW
 
channel and basin
 
ITYP
ES OF
MATER
IALS
ARB:-
Bould
ers (
great
er th
an 20
0 an)
, Co
bble:
(60-2
00 In
), Gr
avel
(2-60
mm),
~
Sand (
.06—2.
0 In),
Silt (
.002—.
06 an)
, Clay
(less
than .
002 an
), and
Organi
c.
Alternately. "Class A Material" means solid'rock requiring drilling and blasting, and boulders eachcontaining
two cubic yards or more.
clay and-sand, gumbo, boulders,
"Class 8 Material" means loose or
shale rock, silt, sand
hardpan or any material not specified under Claa
quicksand, mud, shingle, gravel,
Forme
r Lon
don D
istri
ct
 
DRE
DGI
NG
LOC
A
TIDE
DATE
QUANTITY
0U. M
ETERS
(GU.
IDS.)
TY
PE
S
OF
MA
TE
RI
AL
TY
PE
S
OF
DRED
GING
EQUIP.
DISP
OSAL
AR
EA
TYPE
S OF
DISPOSAL
EQUIP.
REMARKS
Port
Dover
1968
33,
400
(4
3,
74
5)
cl
as
s
B c
la
m
Lake Erie
SC
OW
East basin
Port Dov
er
1968
96
4
(1,2
62)
cla
ss
A
clam
Lake
Erie
SCOW
East basin
Po
rt
Dover
19
74
or
af
te
r
7,650
(10,
000)
cl
as
s
B
cl
am
La
ke
Er
ie
SCOW
maintenance dred
ging
Port Mait
land
1975
or
af
te
r
7,6
50
(10,
000)
cl
as
s
B
o
cut
ter
suc
tio
n
land f
ill in
low lieing
ar
ea
s
pipe
line
maintenance dredging
Port
Rowan
1967
10,370
(13,
573)
cla
ss
B
cut
ter
suction
land
pipe
line
used as l
and fill,
maintenance dredging
Port
Sta
nle
y
1966
42,
100
(5
5,
00
0)
cla
ss
B cl
am
Land
and
Erie
Lake
tru
ck,
sc
ow
maintenance dredging
 
Po
rt
Sta
nle
y
1967
70,
300
(91,994)
cla
ss
B
clam
Land
and
Erie
Lake
tr
uc
k,
scow
maintenance dred
ging
Port Sta
nle
y
1968
86,900
(113,430)
cl
as
s
B
c
l
a
m
Land
and
Erie
Lake
tru
ck,
sc
ow
maint
enanc
e dredging
Port St
an
le
y
19
70
87,
100
(113,868)
cla
ss
B
clam
Land
and
Erie
Lake
tru
ck,
scow maint
enanc
e dred
ging
Port Sta
nle
y
1971
55,100
(35,
091)
cla
ss
B clam
Land
and
Er
ie
Lake
truck,
scow
maint
enanc
e dred
ging
Port Stanley
 
July
-Oct
.
19
73
 
91
,8
00
(120,000)
 
cla
ss
B
 
c
l
a
m
 
Land and
Erie
Lake
 
tru
ck,
sc
ow
 
Lat.
42° 2
5'. L
ong 8
10
15'.
Capit
al dr
edgin
g
'T
YP
ES
OF
cl
ay
two
va
c
yar
ds
or
mor
e.
MA
TE
RI
AL
S
AR
Ex
-
Bo
ul
d
sand
Alt
ern
ate
ly.
"Cl
ass
A M
ate
ria
l"
mea
ns
sol
id
ro
cq
ueq
uir
in
g
dr
"Cl
ass
3 M
ate
ria
l"
mea
ns
loo
se
c
san
d,
gum
bo,
bou
lde
rs,
har
dpa
n o
r a
ny
mat
eri
al
no
, p
aci
fie
d u
nde
r C
las
s‘A
.
ar
e
(g
re
at
er
th
an
20
0
m)
,
Co
bb
le
:
(6
0-
20
0
mm
),
Gr
av
el
(.
06
—2
.0
um
),
Si
lt
(.
00
2-
.O
6
mm
),
Cl
ay
(l
es
s
th
an
.0
02
ill
ing
and
bla
sti
ng,
and
(2-6
0 mm
),
-
mm), and Organic.
bou
lde
rs
eac
h c
ont
ain
ing
hal
e r
ock
, s
ilt
, s
and
, q
uic
ksa
'nd
, m
ud,
shi
ngl
e,
g‘
el
,
 Former Lo
ndon Dist
rict
 
DRED
GING
LOCA
TIOI
DATE
QUANTITY
cu. M
ETERS
(ca. 103.)
TY
PE
S
0?
MATERIAL
TYPES OF
DREDGING
EQUIP.
DISPOSAL
AREA
TYPES OF
DISPOSAL
EQUIP.
REMARKS
Port
Stanl
ey
1975
84,200
(110,000) clas
s B
cl
am
maintenance
dredging
Port Stanley 19
77
84,200
(110,000) cla
ss
B clam
maint
enanc
e dred
ging
Puce 1966
11,460
(14,993)
cla
ss
B
cl
am
Lake S
t. Cla
ir SCOWS mai
ntena
nce dredging
Puce
1974 or
1975
12,230
(16,000)
class B clam Lak
e S
t.
Cla
ir
SCOWS
maintenance dred
ging
Rondeau 1966
13,530
(17,695) cla
ss
B
clam Lake
Erie SCOW maintenance
dredging
Rondeau
1967
17,000
(22,210) class B clam Lake
Erie S
CO
W
maintenance dred
ging
 
Rondeau ‘
1968
18,000
(
2
3
,
4
8
6
)
class B clam Lake Erie
SCOW maintenance
dredging
Ro
nd
ea
u
1968
5,
35
0
(7,000) cla
ss
B
clam Lake Erie
SCOW maintenance dred
ging
Ron
dea
u
1969
2,300
(3,0
00)
/
/
cla
ss
B
clam Lake Erie
SCOW
Fisherman's
Maintenance
Wharf
dredging
Rondeau
1970
2,910
(3,8
00)
class B clam Lake Erie SCOW
Fisherman's
Maintenance
Wh
ar
f
dredging
 
Ron
dea
u
Aug-Sept.
1973
  
7,650
(10,
000)
 
class B,
.
o
r
g
a
n
i
c
s
 
cutter
suc
tio
n
 
Lake
Erie,
berm
 
SC
OW
 
Lat. 42° 10'. Long 820
00'
maintenance dredging.
ITYP
ES O
F MA
TERI
ALS
ARE:
- Bo
ulde
rs
(gre
ater
than
200
mm),
Cobb
los
(60-
200
mm),
Grav
el (
2—60
mm),
two cubic yards or more.
cla "and sand,
Sand
(.06-
2.o m
m), S
ilt
(.002
—.06
mm),
Clay
(less
than
.002
mm),
and O
rgani
c.
Alternately, "Class A MaterialT-means solid rock requiring drilling and blaacing, and boulders each containing
 
"Class 8 Material" means loose or shale rock, silt, sand, quicksand, mud, shingle, gravel,
ho, boulders! hardpan or any material not specified under Class A.
Former Lo
ndon Dist
rict
7.
QUINTIT! TYPES OF
TYPES OF
TYPES OF DREDGING DISPOSAL DISPOSAL
CONTIUI
DATE CU. METER
S MATERIAL EQUI
P. AREA
EQUIP. R
EMARKS
(GU. IDS.
)
'
7,630
sand,
(9,985) silt
clam Lake St.
Clair scow
maintenance dredgi
ng
  
1967
16,800
sand,
b River
1972 (22,000)
silt clam
berm on land o
vercast mainten
ance dredging
‘-
t'fi i 1
306-000 sand’ cutter chlosgdadisposal pipeline, S-E- Bend Cut—Off.
air River
1974 (400‘000) gravel suction island
scows Mercury contamination{
I I i I 1 i i ‘1 r
109,000
cutter
channel,
I
V1966 (142,625) class B suction Lake Huron pipeline maintenance dredging
11,500
cutter
.
1970 (15,052)
class B suction
Lake Huron p
ipeline mainten
ance dredging
68,800
.cutter Elevator Co.
Dredging of North Slip.
1971 (90,023) class B suction Property, pipeline maintenance dredging.
I
jkmgu
th St
.
 
7,6
50
Bay - 1966 (10,000) class B clam Lake Huron scow maintenance dredging
7,650 ,
. channel,
: Sturgeon Creek 1967 (10,000) class B clam Lake Erie scow capital dredging
699
maintenance dredgi
ng
1969 (914) class B clam Lake Erie scow of channel.
19
74
or
21
,4
00
sa
nd
,
di
ke
s
al
on
g
A
1975
(23.0
00)
Silt
dragl
ine
river
dragl
ine
maint
enanc
e dre
dging
 
24,700 waste lands, trucks,
1966 (32,308)
class B clam
Lake Erie s
cows
       
MAT
ERI
ALS
ARB
:-
Bou
lde
rs
(gr
eat
er
tha
n 2
00
m)
,
Cob
ble
s (
60-
200
mm)
, G
rav
el
(2-
60
mm)
,
-
San
d (
.06
—2.
0 m
),
Sil
t (
.00
2-.
O6
mm)
, C
lay
(le
ss
tha
n .
002
mm)
, a
nd
Org
ani
c
1ter
qate
ly,;
"01a
ss A
Mate
rial
" me
ans
soli
d ro
ck'r
equi
ring
dril
ling
and
blas
ting
, an
d bo
ulde
rs e
ach
cont
aini
ng
yard
s or
more
. "
Clas
s '3
Mate
rial
" me
ans
loos
e ‘
hale
rock
, si
lt,
sand
, qu
icks
and,
mud,
shin
gle,
mea
l,
layg
a d
sand
, g
umbo
, ‘l
'z'ou
lders
, h
ard
pan
or
any
mat
eri
al
11 ..
spe
cif
ied
und
er
Cla
ss
A.
'.
"
. ,
/
 
.......A..A._A«.A.,...<AV:A.A.A~:A«..A.. w-..“ «. ..... < AA AA A A AAA AA _ A A A _ A_AAAAAV A _ _ _ A A Arm,
 
 Former
London
Distri
ct
8.
QUA
NTI
TY
TYP
ES
OF
TYP
ES
OF
TYPES
OF DR
EDGING
DISPOS
AL
DISPOS
AL
DREDG
ING L
OCATI
ON
DATE
cu, M
ETERs
MATER
IAL
EQUIP
.
AREA
EQUIP
.
REMAR
KS
(CU. IDS.)
Lake dumping not
8,930
trucks,
Wheatly
1970 (11,675)
class B clam
waste lands
scows $3§3¥§§
a§£§e§riggiﬁg,
 
 
  
 
 
 
 
__..._
ITY
PES
OF
MAT
ERI
ALS
ARE
z-
Bou
lde
rs
(gr
eat
er
tha
n 2
00
mm)
, C
obb
le:
(60
-20
0 m
m),
Gra
vel
(2~
60
mm)
,
San
d (
.06
‘2.
0 m
m),
Sil
t (
.00
2-.
O6
mm)
, C
lay
(les
s t
han
.002
an)
, a
nd
Org
ani
c
Alternately, "Clas
s A Material" mea
ns solid rock req
uiring drilling an
d blasting, and b
oulders each Cont
aining
two cubic yards or
more. "Class B Ma
terial" means loos
e or shale rock,
silt, sand, quicks
and, mud, shingle,
gravel,
_________nlax_and_ﬁandilznmhniAboulders; hardnan or anv material not snecified under Class A.
 Appendix E
PUBLIC WORKS CANADA,
FORMER NORTHERN ONTARIO DISTRICT.
1
/
 PUBLI
C WOR
KS CA
NADA
 
FORMER NORTHERN ONTARIO DISTRICT
DRED
GING
LOCA
TION
DATE
QUANTITY
cu. M
ETERS
(00. IDS.)
TYPE
S OF
MATE
RIAL
TYPE
S OF
DREDGING
EQUIP.
DISPOSAL
AREA
TYPE
S OF
DISPOSAL
EQUIP. REMARKS
Thunder Bay May-Oct.
Mission River (En
trance Channel) 19
66
91,566
(119,694)
Boulders
Silt, Cla}
& Organic
Kam River (Western Scrap
—Inter
nation
a1 Har
vestor
-3PR Shed 6)
May-Oct.
1966
90,
706
(118,571)
Sand, silt
clay &
organic
Dipper
7 &
iﬂamshell
Lake
superior
Bottom
Dump
Scows
Maint
enanc
e dre
dging
.
 
L
Clamshell Lake
Superior
Bottom
Dump
Scows
Maintenan
ce dredgi
ng.
Mission River (Entrance
Chan
nel)
May—Aug.
1967
19,125
(25,000)
Sand, sil
cla
y &
boulders
t
Dipper
Lake
Superior
Bottom
Dump
Scows
Maintenance dredging.
(Westfort Turning
Basin.
-Sask
Pool
10 & 11.)
Kam River
May—Nov.
1967
132,210
(112
.823
1
sand,
sill
cla
y &
organic
.
.
Clamshell Lake
Suoerior
Bottom
Dump
Qr‘nws
Maint
enanc
e dre
dging
.
Main Harbour Centre
May_July
1967
1147
(1.500)
Boulders,
sand,
sill
&
clay
:Clamshell
Lake
Superior
Bottom
Dump
Scows
removal of 13 high
Sp
ot
s:
Quantity
only approximate.Maint.
Thunder Bay Mill May 1967 5477
(
7
,
1
6
0
)
Sand, silt
cla
y &
millwaste
Clam
shel
l Lake
Superior
Bottom
Dump
{Scows
Maint
enanc
e
dredging.
Main Harbour South‘ May-Sept.
19
68
214,750
(280,718)
Sand,
silt &
clay
Hydraulic
Land reclam—
atio
n at
Keefer'Terminal
Hydraulic
Pipeline
Mai
nte
nan
ce
dredging.
May-Aug.
Kam River (Westfort Turning
'
1969
Basin)
195,472
(255,520)
organic Clamshell
Lake
Superior
Bot
tom
Dump
Scows,
Maint
enanc
e
dredging.
June-Oct.
Mission River 1969
104,763
(136,945)
Boulders
sand,
sill
sig
xnéo
Clamshell
,
Lake
Superior
Bottom
Dump
Scows
Maint
enanc
e
dredging.
Main Harbour South
1969
June—July 15,682
(20,500)
Sand,
silt &
clay
Hydraulic
Land r
eclam—
ation at
Keefer Terminal
Hydr
auli
c
Pipeline
Maint
enanc
e dred
ging
.
 
Kam River (Imperial Oil Co.) June-Aug.
1970
  
54,310
(
7
0
,
9
9
4
)
 
Sand, sill
clay &
Clamshell
 
organic
 
Lake
Superior
 
Bot
tom
Dump
Scows
 
Maintenance
dred
ging
.
PB
'TT
PES
OF
MAT
ERI
ALS
ARE
z-
Bou
lde
rs
(gr
eat
er
tha
n 2
00
mm)
, C
obb
les
(60
—200
mm)
, G
rav
el
(2-6
0 m
m),
Sand
(.06
-2.0
mm),
Silt
(.00
2-.0
6 mm
), C
lay
(les
s th
an .
002
mm),
and
Orga
nic.
Alter
natel
y, "
Class
A Mat
erial
" mea
ns so
lid r
ock r
equir
ing d
rilli
ng an
d bla
sting
, and
bould
ers e
ach c
ontai
ning
shale
rock,
silt,
sand,
quick
sand,
mud,
spec
ifie
d un
der
Clas
s A.
two
. i
c ya
rds
or m
ore,
"Cla
ss 3
‘ Mat
eria
l" m
eans
loos
e (
clay'
nd s
and,
gumb
o, b
ould
ers,
hard
pan
or a
ny m
ater
ial
shingle,
I'vel ,
  
PUBLIC WORKS CANADA
FORMER NORTHERN ONTARIO DISTRICT -2-
  
QUANTITY
TYPES OF
TYPES OF
TYPES OF
DREDGING
DISPOSAL
DISPOSAL
mmmc
Locum:
DATE
cu, m
MATERIAL
EQUIP.
AREA
EQUIP.
REMARKS
(0U. IDS.)
'
 
Th
d
B y
d
Bott
un
er
a
June-Aug.
18,765
SEEt
&
Clamshell
Lake
Dumpom
Maintenance
dredging.'
Main
Harbour
North
1970
(24,530)
c131
Superior
qpngs
Maintenance dred in .
sand,
Silt
Dredging
quantit
esg
only
approximate
(Westfort Turning
Kam River
Basin —
Sask Pool
May—Oct.
309,825
clay &
Unknown
Land
Unknown
#11)
1974
(405,000) organic
Site
main Harbour N°rth M3Y*59Pt- 99.450 Clay.
Bottom " n
19
74
(1
30
,0
00
)
31
1:
a.
Cl
am
sh
el
l
La
ke
a
p
u
p
5
1
n
d
Su
pe
ri
or
Si
;
Sand, silt Dipper &
Bottom "
Main Harbour Centre & South
May—July
22,950
clay,grav2101am5hell Lake
.
Dump
1974
(30,000) & glacial till
Superior
SCOWS
Bottom
Mission River
(Widening)
June—July
55,463
gigg:
811 Dipper
Lake
Dump
1974
»
(72,500)
gravel.
Sunerior
Scows
.
u
 
June-Oct.
99,450
rOCk.
Bottom
Clamshell
Lake
‘
Dum
Mission
River
&
Main
Egaggur
1974
(130’000)
Ell
’&sand
Superior
Scoss
H
II
organic
Bottom
Main Harbour Centre
May-July
339250
Clay, sand
Lake
H
n
Scows
1975
(50,000)
& silt
Clamshell
Superior
Dump
Clay,
sand
Kan River
- Mission
R.
—
May-Oct.
61,200
silt
&
Clamshell
Land
Unknown
"
"
McKellar R.
1975
(80,000)
organic
I
Site
Clay,
sand
Land
Kam
River
(Sask
Pool
#11
—
July-Oct.
38,250
Silt
&
Clamshell
Site
U k
Elev.
"0")
1976
(50,000)
“ “W”
Igrﬁanic
Clay,
sand
Main
Harbour
South
(Keefer
May—Oct.
53,550
& silt
Unknown
Land
Unknown
"
"
Terminal)
1976
(70,000)
Site
___,._...
Boulders
Di
er
Bottom
Mission River
(Grand Trunk
nJMEY‘OCt-
229.500
sand,
sil
p:
Lake
Dump
Pacific Turni
1977
(300.000)
ciay &
Clgnghell Superior
Scows
J
J
      
eetgsnie
I‘HPES or MATERIALsTﬂaiis‘l) Boulders (greater than 200m), Cobbles (60.200 m), Gravel (2-60 mm),
Send (.06-2.0 In), Silt (.002-.06 mm), Clay (less than .002 mm), and Organic.
Alternately, "Class A Haterisl" means solid rock requiring drilling and blasting, and boulders each containing
two cubic yards or more.
"Class B Material" means loose or shale rock, silt, sand, quicksand, mud, shingle, gravel,
clay and send, gumbo, boulders. hsrdpsn or any nsterisl not specified under Class A.
PUBLIC WO
RKS CANAD
A
FORMER NORTHERN ONTARIO DISTRICT
 
DREDGING LOCATION
DATE
QUANTITY
CU. M
ETERS
(CU. IDS.)
TY
PE
S
OF
MATERIAL
TYPE
S OF
DREDGING
EQUIP.
TYPES OF
DISPOSAL
EQUIP.
REMARKS
GROS CAP
May
19
66
306
(4
00
)
Boulders
Gravel
Sand
Clamshell Lake Superior
Dump
Scow
Maintenance dredging.
SOUTH BAYMOUTH October
1967
191
(250)
Limestone
boulders
Clamshell Overcast on
sho
re
Clamshell
Capital dredging.
HILTON BEACH
November
1967
Agril 168
2400
(3.137)
Boulders
Gravel
Clamshell Overcast and
Lake Huron '
Dump
Sc
ow
 
 
WILSONS CHANNEL June
19
70
153
(200)
Boulders
sand+_ch
Clamshell
Lake Huron
Dump
Scow
Capital d
redging.
7
MICHIPICO
TEN RIVER
June,
July
1970
4515
(5,902)
Small
Boulders
VIDAL SHOALS
ST. MA
RY'S R
IVER
5‘31;
15,316
(20,021)
Boulders
Gravel
Sand
gra
vel
san
d
Clamshell Lake Superior Dump
Scow
Capital dredging.
 
Clamshell Lake Superior Dump
VSc
ow
Maintenan
ce dredgi
ng.
RICHARDS LANDING
1971
July
1971
536
(700)
Boulders
Gravel
Sand
Clamshell Lake Huron
Dump
Scow
Capital d
redging.
MAMAINSE ”
HAR
BOU
R
Sept.
1973
315
(41
2)
Small
Boulders
Overcast
Maintenan
ce dredgi
ng.
GROS CAP Summer
1974
765
(1,000)
Sand
Gravel
Boulder§_
Clamshell Lake Superior
LITTLE CURRENT
Summer
1974
Clean-up
Cribs &
High spots
Cribs
Boulders
Clamshell
Cribs on land
Boulders
Lake Huron
Dump
_ “Scam
Mai
nte
nan
ce
dre
dgi
ng.
 
Dump
Sc
ow
Capital dredging.
 
ST. MARY'S RIVER
LOWER HARBOUR
Summer
1975
Pick
up
high spots
Boulders Clamshell St. Mary's R.
Dump
Scow
 
1
Mai
nte
nan
ce
dred
ging
.
GTYPES
t
w
o
r
'
t c yards or more.
‘
clayx sand, gumbo, boulders, hardpan or any material
 
"Class 3 Material"
means loose r
L
   
I
 
 
OF MA
TERIA
LS AR
Ex- B
oulde
rs (g
reate
r tha
n 200
mm),
Cobbl
es (6
0—200
mm),
Grave
l (2-
60 mm
),
Sand (
.06-2.
0 In),
Silt (
.002—.
06 mm)
, Clay
(less
than .
002 an
), and
Organi
c.
Alternately, "Class A Material” means solid rock requiring drilling and blasting, and boulders each containing
shale roc
k, silt,
sand, qui
cksand, m
ud;
specified
under Cla
ss A.
shingl
e , g.v
el ,
PUBLIC WORKS CANAD
A FORMER
NORTHERN ONTARIO D
ISTRICT ‘
‘4f
 
QUANTITY TYPES OF
TYPES OF
TYPES OF DREDGING
DISPOSAL
DISPOSAL
DREDGING LOCATION
DATE CU. METERS MATERIAL EQUIP.
AREA
EQUIP.
REMARKS
(GU.
IDS.)
DESBARATS RIVER MOUTH
Summer
I
3060
Silt
Capital dredging.
1975
(4,000) Clay
SAULT STE MARIE
.
Maybe
' 879,750
Sand
Hydraulic Within a berm
Hydraulic Capital dredging.
DEEP WATER HARBOUR
1975
(1,150,000) Silt
and land fill
Pipes
summer 3825 ROCk & Drill & Lake Superior Dump Capital Dredging.
Blast
VIDAL
SHOALS
I
1976
(5.000)
Boulders
Clamshell
Scow
June-Julv
3825
sand’Silt
’
Overcast
on D
ragline
Nipigon
1975 (5,000)
clay & Draglin
e Banks
Maintenance dredg
ing
gravel,
/
/
      
 
*TYPES OF MATERIA
LS ARE:— Boulders
(greater than 200
mm), Cobbles (60-2
00 mm), Gravel (2
—60 mm),
Sand (.06
.2.o mm),
Silt (.00
2-.06 mm)
, Clay (l
ess than
.002 mm),
and Organ
ic.
Alternately, "Class A Material" means solid rock requiring drilling and blasting, and boulders each containing
two cubic yards or
more. "Class 8 M
aterial" means 19
03c or shale rock,
311:, sand, Quicks
and, mud, shingle
, gravel,
clay and sand, gumbo, boulders, hardpan or any material not specified under Class A.
  
 
 Appendix F
ST. LAWRENCE SEAUAY AUTHORITY.
 
 
 St.
Law
ren
ce
Sea
way
Aut
hor
ity
QUANTITY
TYPES OF
TYPES OF
.
. TYPES OF DREDGING
DISPOSAL
DISPOSAL
DREDGING LOCATION
DATE cu. mm MATERIAL EQUIP.
AREA
EQUIP.
REMARKS
(00. 206.)
~ I
A Welland Canal
Aug. 1965- 382,000 Clay Cutter Diked area on Dipeline Capital dredging.
! St
ation 788
to Statio
n 863
June 1966
. (500,00
0) Silt
Suction
land
I Welland Can
al
Aug. 1965- 381.000
0 Clay Cutte
r Diked area o
n Dipeline Ca
pital dredging.
Statio
n 1053
to Sta
tion 1
107 J
une 19
66. (50
0,000)
Silt
Suctio
n la
nd
Wellan
d Cana
l
MaY‘NO
V- 8
,098
Sand
Diked
area o
n Tru
cks
Guard
Gate t
o Brid
ge 10
1972
(10,600
) Si
lt
Clam
land
'
Mainte
nance
dredgi
ng.
Welland Canal ‘
1974 or
64,940
Clay
BUCket
IDiked area in
Pipeline &
Maintenance dred in
Port Weller Harbour
‘
1975
(85,000) Silt
water
trucks
8 g
      
The St. L
awrence S
eaway Aut
hority ha
s not mad
e any pla
ns to con
duct dred
ging oper
ations in
1976 andl
977.
    
OTYPES OF MATERIA
LS ARE:- Boulders
(greater than 200
mm), Cobblea (60—2
00 mm), Gravel (2
-60 mm),
Sand (.06—2.0 m),
Silt (.002-.06 mm)
, Clay (less than
.002 an), and Orga
nic.
Alta ‘tely, "Class A liaterial" means solid rock‘lreqnirina‘drilling and blasting, and boulders each containing
two 1c yards or
more, "Class B M
aterial" means lo
ose shale rock,
silt, sand, quicks
and, nud,- shingle
, .vel,
clay and sand, gumbo, boulders, hardpan or any material not specified under Class A. - . 5
  
Appendix G
TRENT CANAL SYSTEM
E
  
 Tre
nt
Can
al
S s
tem
QUANTI
TY
TYPES
OF
TYPES
OF
TYPES
OF UR
EDGING
DISPOS
AL
DISPOS
AL
DREDG
ING L
OCATI
ON
DATE
GU. M
ETERS
MATER
IAL
EQUIP
.
AREA
EQUIP
.
REMAR
KS
(cu. IDS.) '
.
clay,
MaY‘J
ﬁly
Stump
s,
clam
water
scow
capit
al
Buckhorn Lake
1967 Tara; o
f boulders
dredging.
Oct.
-Nov
..
10,7
00
clay
,
Buckh
orn L
ake
1968
(14,0
00)
stump
s,
Clam
water
SCOW
capit
al
boulde
rs
dredgin
g.
clay, .
3UCkh
°rn L
ake
MaY‘J
une
stump
s,
clam
water
~
scow
capit
al dr
edgin
g.
,
1969
boulde
r
?
Augt'
sept
clay,
Canal
Lake
1963
TOtgl
0f st
umps
clam
water
scow
capita
l dred
ging.
5.
55
.
July—Oc
t. (
7,000)
clay,
clam
water
scow
capita
l dred
ging.
Cana
l La
ke
1969
stum
ps
:
July
—Aug
.
2,29
5
,
Lake
Simco
e
1968
(3,00
0)
clay
clam
water
scow
capit
al dr
edgin
g.
.
i
i
.
1,15
0
orga
nics
Littl
e Lak
e
1972
(1,50
0)
clay
clam
water
scow
capit
al dr
edgin
g.
765 clay,
Mitch
ell L
ake
Oct-N
ov.
(1,00
0)
stump
s
clam
water
SCOW'
capit
al dr
edgin
g.
1968
May-June
1,530
Rock
Rice
Lake
1966
(2,00
0)
fille
d
land
and w
ater
scow
capit
al dr
edgin
g
cri
bs
cla
m
Rice
Lake
1973
timbe
rs
clam
land
scow
capit
al dr
edgin
g
i
i
i
“
-
.
.
-
L
April-
Sc
us
og
Ri
ve
r
Se
pt
.
15
,3
00
si
lt
cu
tt
er
I
196
3
(20
,00
0)
suc
tio
n
wat
er
pip
eli
ne
cap
ita
l
dre
dgi
ng.
       
D‘
HP
ES
OF
MA
TE
RI
AL
S
HI
E:
—
Bo
ul
da
rs
(g
re
at
er
th
an
20
0
m)
,
Co
bb
le
s
(6
0-
20
0
m)
,
Gr
av
el
(2
-6
0
m)
,
-
San
d (
.06
-2.
0 I
n),
Sil
t
(.0
02-
.O6
m)
,
Cla
y
(le
ss
tha
n
.00
2 a
n),
and
Org
ani
c.
A.
Alr
'
tel
y,
"Cl
ass
A M
ate
ria
l“
lea
ns
sol
id
roc
kgr
equ
iri
r
dri
lli
ng
and
bla
sti
ng,
and
bou
lde
rs
eac
n.c
ont
ain
ip
two
bic
yar
ds
or
mor
e.
"Cl
ass
1! M
ate
ria
l"
mea
ns
100
st,
sha
le
roc
k,
sil
t,
san
d,
qui
cks
and
,
sud
,
sh
in
gl
e,
‘a
ve
l,
cla
y a
nd
san
d,
gum
bo,
bou
lde
rs,
har
dpa
n o
r a
ny
mat
eri
al
not
spe
cif
ied
und
er
Cla
ss
A.
‘::~:m .. A. A... ., .. .. a: A. —: a ~ .p. v~ xi; wm~ ~>— -~—— m
A
_‘ ‘ I ..... U A l
Trent Canal S stem
 
 
DREDGING LOCATION
DATE
Q
U
A
N
T
I
T
Y
GU. METERS
TYPES OF
TYPES OF
DREDGING
EQUIP.
DISPOSAL
AREA
TYPES OF
DISPOSAL
E
Q
U
I
P
. RE
M
A
R
K
S
 
MATERIAL
(cu.
IDS.)
'
Oct.—Nov.
1969
153
(200)
land
(overcast)
Severn River
rock
clam
clam
capital dredging.
1530
(2,000)
Stoney
Lake
May-June
rock
clam
1969
water
scow
capital dredging.
clay,
stumps,
cribs
2,295
clam
water
Trent
River
June-Sept,
scow
1970
capital dredging.
(3,000)
~
clay,
stumps,
cribs
2
,
2
9
5
(3,000)
clam
water
scow
capital dredging.
Trent
River
1972
It
is
estimated
that
an
additional
permits were not applied for.each
19,125 cu
yean
meters
(25,000
cu.
y
s.)
of
material
is
dredged
in
private
operations
where
/
/
   
-
___l._l_._ _ r
w.“
it u it A- in
     
ITYPES OF MATERIALS AREz— Boulders (greater than 200 mm), Cobbles (60-200 mm), Gravel (2-60 mm),
Sand (.06.2.o mm), Silt (.002—.06 mm), Clay (less than .002 mm), and Organic.
Alternatnly, "(1.55 A M teria‘" means solid rock requiring drilling and blasting, and bauldera ﬁnch “guv‘ining
two cubiv yards or more. "Class B Material" means loose or shale rock, silt, sand, quicksand, mud,
mwgle, gravel;
clay ﬁnd sand, gumbo, boulders, hardpan-or any material not specified under Class A.
  
Appendix H
TORONTO HARBOUR COMMISSION.
  
TO
RO
NT
O
HA
RB
OU
R
CO
MM
IS
SI
ON
ER
S
 
DR
ED
GI
NG
LO
CA
TI
ON
QUANTITY
DATE
00.
METE
RS
(CU. IDS.)
TYPE
S 0?
“MAT
ERIA
L
TYPES
DREDG
0F
ING
DISP
OSAL
EQUIP.
AREA
TYPE
S OF
DISPOSAL
EQUIP. REMARKS
Kea
tin
g
Cha
nne
l
Ap
ri
l—
Ma
y.
122,459
19
66
(1
60
,1
70
)
Silt
Cl
am
Head
land
Scow
Tru
ck
Bulld
ozers
Buried wi
th truckf
ill.
truckf
ill :
10
spoil
_I
 
Kea
tin
g C
han
nel
85,
768
19
67
(1
12
,1
80
)
Silt
Clam
Head
land
Scow
Tru
ck
Bulld
ozers
Buried with truckfill.
truckf
ill :
10
spoil
_I
Kea
tin
g C
han
nel
78,
111
1968 (102,165)
Silt
Cl
am
Headland
Sc
ow
Truck
Bulldozers,
Buried with truckfill.
tru
ckf
ill
19‘
$0011
1
 
Par
lia
men
t S
tree
t S
lip
7,1
68
1968
(9,3
75)
Si
lt
Cl
am
Head
land
Sc
ow
Truck
Kea
tin
g C
han
nel
139
,29
5
196
9
(18
2,1
90)
Si
lt
Clam
Headland
co
w
Truck
Bulldozers
Buried wi
th truckf
iil.
truckfill : 19
Buried wi
th truckf
ill.
tru
ckf
ill
= 19
_
spoil 1
Sewe
r O
utle
t,
Ship
Cha
nne
l
6,
65
2
1969
(8,700)
Muck
Clam
Head
land
Scow
Truck
Bulld
ozers
Buried wi
th truckf
ill.
truckfill : 1g
89
01
1
1
Kea
tin
g C
han
nel
82,507
197
0
(10
7,9
15)
Si
lt
‘Clam
Head
land
S
c
o
w
Truck
Bulldozers
Burie
d wit
h tru
ckfil
l.
tr
uc
kf
il
l
:
lg
spoil
1
 
Kea
tin
g C
han
nel
61,815
'197
1
(80,
850)
Silt
Clam
Head
land
Scow
Tru
ck
Bulld
ozers
Buried wi
th truckf
ill.‘_’
tru
ckf
ill
: lg
spoil
1
South
Slip,
Pier
35
4,587
1971
(6,0
00)
Silt
Clam
He
ad
la
nd
Scow
Tru
ck
Bulld
ozers
Burie
d wit
h tru
ckfil
l.
tru
ckf
ill
: l
g
spoil
l
Kea
tin
g C
han
nel
50,
660
197
2
(66
,26
0)
Si
lt
Cl
am
Headland
Sc
ow
Truck
Bulld
ozers
Burie
d wit
h tru
ckfil
l.
tru
ckf
ill
— 1
0
spoil
1
South
Slip,
Pier
35
 
1,376
1972
(1,8
00)
 
 
Silt
 
Cl
am
Head
land
 
S
c
o
w
Truck
Bulldozers
 
Burie
d wit
h tru
ckfil
l.
 
tr
uc
kf
il
l
_ 1
9
spo
il
1
i
i
,
,
,
,
1
l
1
1
.
1
1
IT
TP
ES
OF
MA
TE
RI
AL
S
AR
Ez
-
Bo
ul
de
rs
(g
re
at
er
th
an
20
0
mm
),
Co
bb
le
s
Al
te
tu
ck
clay
ic
yar
ds
or
mor
e.
rel
y,
"C
la
ss
A M
at
er
ia
l"
me
an
s
so
li
d
ro
ck
-r
eq
ui
ri
ng
dr
il
l
"Cl
ass
B M
ate
ria
l“
mea
ns
loo
se
'
d s
and
,
gun
bo,
-bb
uld
ers
,
har
dpa
n-o
r.a
ny
mat
eri
al
n
sp
ec
if
(60
-20
0 m
m),
Gra
vel
(2—
60
mm)
,
Sa
nd
(.
06
,2
.o
an
),
Si
lt
(.
00
2-
.0
6
mm
),
Cl
ay
(l
es
s
th
an
.0
02
mm
),
an
d
Organic.
in
g
an
d
bl
as
ti
ng
,
an
d
bo
ul
de
rs
ea
ch
co
nt
ai
ni
ng
sh
al
e
ro
ck
,
si
lt
,
sa
nd
,
qu
ic
ks
an
d,
mu
d,
ied
un
de
r
Cl
as
s
A.
shi
ngl
e,
.v
el
,
  
TORONTO HARBOUR COMMISSIONERS
-2
-
QUANTITY
TYPES OF
TYPES OF
TYPES OF DREDGING DISPOSAL DISPOSAL
DREDGING Loon-Ion DATE cu, mums MATERIAL EQUIP. AREA EQUIP. S REMARKS
(011. TDS.)
Circulating Channel
2,294
Seawall toe backfill.
1972 (3,000) Gravel Clam Keating Channel Scows
Scow
Trucks
Bulldozers
Keating Channel
61,165
Aquatic Park
1973 (80,000) Silt Clam
Coatsworth Cut &
76,400
To be used to build
Ashbridge's Bay area
1973 (100,000) Sand Clam Beach
up beach.
band
_
“
Main
Harbour
Channels
5,925,336
Silt
Cutter
i8;2 & (7,750,000: Gravel Suction
Pipeline
Keating Channel
61,165
Aquatic Park SCOW
1974
(80,0
00)
Silt
Clam
TrUCk
S
Rn] 15111312):-
Keating Channel
61,165
Aquatic‘Park scow
19
75
(8
0,
00
0)
81
1:
Cl
am
Tr
uc
ks
 
Keating Channel
53,519
1976 (70,000) Silt Clam
Sewer Outlets,
, 7,646
Toronto Bay
1976 (10,000)
Keating Channel
45,874
1977 (60,000) 3/11: Clam
All dredging liete
d here under the a
uthority of the To
ronto Harbour Comm
issioners is maint
enance
except for that in the Coatsuorth Cut and Aahbridge‘e Bay area (1973) and Main Harbour Channels
.l._ll_ (1973 an
d 1974), which in
capital dredging.
All Inintenance dr
edging by the Toro
nto Harbour
Commissioners takes_place on and off between May and lid-December. As a result of rapid ailting,
one location may be dredged as many as three tines in one dredging season.
       
 
., ,._.._ . V .I.A..___,..._.
ML...___.__.I_L____,.,_.._A,__._ _--_..___... ._ .41... ,. ._. .I “I. mi
~;‘?J P? MATERIA
LS AREz- Boulders
(greater than 200
mm), Cobbles (60—2
00 mm), Gravel (Z
—Fw mm),
. Sand (.0
6-2.0 mm), 511+. (
.002—.06 mm), Clay
(less than .002 mm
), and Organic.
Aliern rely, "Clas
s A Material" mea
ns solid rockfreq
uiring drilling an
d blasting, and h
outders each =ont
aining
two cubic yards or
more. "Class'B M
aterial" means lo
ose or shale rock,
silt, Qaﬂd, qrfckq
and, mud, Shingle
, gerel,
clay “rd 93nd, gumbo, boulders, herdpan or any material not specified nnder CiﬁSS A. ~
 
Appendix I
ONTARIO HYDRO.
 
ONTARI
O HYDR
O
 
Qunnéiry TYPES or
‘TYPES OF
TYPES OF DREDGING
DISPOSAL
DISPOSAL
, mEDGING LOCATIOI DATE cu, mm MATERIAL EQUIP. AREA EQUIP. REMARKS
;
(on. 108.)
 
Pickering G.S.
August' 25,995 Clay Clam Lake Ontario Scow
Disposal area 42 Ft.
‘
1966 (34,000)
deep minimum.
 
E Bruce G.S.
47,403 Boulders to
‘ Capital dredging.
' 1971 (62,000) Sand Clam Lake Huron Scow .
Bruce G.S.
16,820
1971 (22,000) Rock Clam Lake Huron Scow Capital dredging.
Nanticoke G.S.
May-Nov'70 301,236 Clay Clam Lake Erie Scow
Disposal area 30 Ft.
Ap—June'71 (394.0
00)
deep minimum.
.
W
¥
_
-
_
4
.
.
_
,
_
.
.
.
Ca1gi fal dredging
Same p
roject
as abo
ve
' May_
Novv70
84,102
Ap-June'71 (110,000) Rock Clam Lake Erie Scow Capital dredging.
Nanticoke c . s.
May-Now 66 ,517
d
1971 (87,000) Rock Clam Lake Erie Scow Capital redging'
.
.
.
.
‘
L
.
-
—
.
-
-
.
-
-
.
J
_
.
.
.
.
_
.
,
.
_
.
.
,
g
Lennox G.S.
May-Sept- 9,557
Sand ' Covered Lake Ontario Scow
Curtained area, 42 Ft.
2
500
311
01
d
1972
(1
.
)
t
am
Effiggfig‘ggdging.
Same project as above Nay-sept- 21,408 Rock Clam Lake Ontario Scow
Deep water disposal.
1972
(28.000)
CaRital
dredging.
Bruce G.S.
3,058
Disposal area 42 Ft.
1973 (4,000) Till Clam Lake Huron Scow dEe ,mifigum
a 1ta redging.
Same project as above
24,466
Disposal area 42 Ft.
1973 (32,000) Rock Clam Lake Huron Scow déggiggfigggdging
Wesleyville
~
1976 Cr 2,829
1977
(3.700)
       
“TYPES
OF MAT
ERIALS
AREe-
Boulde
rs (gr
eater
than 2
00 mm)
, Cobb
les (6
0-200
mm), G
ravel
(2-60
mm),
Sand (
.06—2.
0 In),
Silt (
.002-.
06 mm),
Clay (
less t
han .0
02 mm),
and Or
ganic.
'
Alternate
ly, "Clas
s A Mater
ial" mean
s solid r
ock requi
ring dril
ling and
blasting,
and bould
ers each
containin
g
two lie yards or
more, "Class 3 M
aterial" means loo
se shale rock,
silt, sand, quicks
and, mud, shingle,
(.421,
clay sand, gum
bo, boulders, har
dpan or any mater
ial so specified
under Class A.
 ONTARIO HYDRO
DREDGING LOCATIOH
DATE 0
0. METERS
(cu. YDS.)
QUANTITY
TYPES OF
TYPES OF DREDGING
MATERIAL EQUIP.
'
1
DISPOSAL
AREA
TYPES OF
DISPOSAL
EQUIP. REMARKS
BowanVille
1976 or
1977
168,968
(221,000)
Kam
River
1973‘ 8,410
(11,00
511:,
)) Organicé
0n land
Courtwright
1967
22,937
(30,000)
Cla
y,
Silt
Scow
ﬂ
 
~
510 cubic yards or mute.
   
IfYPES OF MATERIA
LS ARE:- Boulders
(greater than 200
mm), Cobbles (60—2
00 mm), Gravel (9
.40 mm),
sand (.06«2.0 mm),
Silt (.002-.o6 mm)
, Clay (less than
.002 mm), and Orgn
nﬁc.
ai'urnately. "Class A Enforial" means
     
so
li
d
ro
ck
fé
qu
lr
in
g
dr
il
li
ng
an
d
bl
as
ti
ng
,
an
d
bo
ul
de
rs
ea
ch
co
nt
ai
ni
ng
'g;
and
savd
, gu
mhn,
boul
ders
, h
ardp
un o
r an
; mﬁ
cerl
gl n
ot s
peci
fied
unde
r Cl
ass
A.
.Cl
ass
B M
ate
ria
l"
mea
ns
loo
se
or
sha
le
roc
k,
911
:,
san
d,
qui
cks
and
,
mud
,
shi
ngl
e,
gra
vel
,
 
  
Appendix J
UNIT STATES ARMY CORPS 0F ENGINEERS
  
 UNITE
D STA
TES A
RMY C
ORPS
0F EN
GINEE
RS
DREDGING
LOCATIOH
DATE
00. mm
(00. IDS.)
QUANTITY
TYPE
S OF
MATERIAL
TYPE
S OF
DREDGING
EQUIP.
DISPOSAL
AREA
EQUIP.
TYPES OF
DISPOSAL
REMARKS
Port Huro
n - Sarni
a Area
1966-77
477,500
‘(625
,000)
Sand,
Silt
Hopper
Dredge
Open
Water
Lake Huron
Dredge
Hoppers
Maintenance dredging.
Marine
City -
Algona
c Area
196
6-7
7
154,000
(202,000)
Sand,
Silt
Hopper
Dipper dr
Open water
edges
Dredge
Hoppers
Maintenance dredging.
Algomac C
ut—Off Ch
annel
1966—77
366,000
(479
,000
)
Sand,
Silt
Hopper
Dredge
Open Water
Hoppers &
Scows
Maintenance dredging.
Lake
St. C
lair
(Chan
nel)
196
6-7
7
1,069,000
(1,401,00
Sand,
0)'Silt
Hopper
Dredge
Open water befo
1971. Then dik
re Dredge
ed Hopper Maintenance dredging.
Lake E
rie Sa
iling
Course
s
19
66
19,100
(25,000)
Sand,
Gravel
Hopper
Dredge
Open water
Lake Erie
Dredge
Hopper
Maintenance dredging.
Amherstbu
rg & Lowe
r
Livingsto
n Channel
1966—67
210,000
(275,000)
Sand,
Silt,
Cir-anal
Hopper
Dre
dge
Open Water
Lake Erie
Dredge
Hopper
Maintenance dredging.
Pt. I
roquo
is An
chora
ge
19
68
1,915,000
Sand
(2,50
7,000
)
Hop
per
Dredge
Open water Dredge
Hopper
Ht. Iroquois Lock Approaches
1969
22,100
(29,156)
Sand Hopper
Dredge
Open water
Dredge
Hopper
Maintenan
ce dredgi
ng.
Amherstbu
rg & Lowe
r
Livi
ngst
on C
hann
el 1969-77
2,785,000
(3,645,000)
Sa
nd
225
,1
Hopper
Dredge
Open water
19
70
to
Dredge
Hopper
Maintenan
ce dredgi
ng.
Disposed
of in dik
ed
area after 1970.
Lake E
rie Sa
iling
Course
s 1971-77
1,031,000
(1,350,00
Sand
0) G
rave
l
Hop
per
Dredge
Open water
Lake
Erie
Dredge
Hop
per
Maintenance dredging.
Pt: Iroquois Anchorage
1972
  
124,000
(162,000)
Sand
  
Hopper
Dredge
 
Open Water
Dredge
Hopper
  
Maintenance dredging
IITPES
OF MAT
ERIALS
AREs-
Boulde
rs (gr
eater
than 2
00 mm)
, Cobb
les
two , ic
.yirds or
anti,
Sand
(.06.
2.0 m
), S
ilt
(.002
-.06
mm),
Clay
Alte'“ rely, "Class A_Material" leans solid rock requirir
_ __
"Class B Material
" means loosel
clay and sand, gum
bo, hbulders, har
dpan or_any hateri
al not specified
rilling
shal
e to
an
d
ck
200 mm),
Gravel (2
—60 an)
e 9 than .002 mm), and Org
blast
ing,
and b
oulde
rs ea
ch co
ntain
in
ilt,
sand
, qu
icks
and,
mud,
shin
gle,
.ve
l,
under
ClassA
.
'
anic
o
 
 NIT
ED
STAT
ES
ARM
Y C
ORP
S 0
F E
NGI
NEE
RS
-2-
1
gummy TYPES 01"
TYPES OF
A
TYPES OF DREDGING DISPOSAL DISPOSAL
DREDGING LOCATon DATE on. W MATERIAL EQUIP. AREA EQUIP. REMARKS
(cu. IDS.)
'
"
t. Mary's River, 680,000 Cobbles, Dipper Diked area Scows
Bend Widening
1972-75 (890,000) Clay Dredge
Iroquois Lock Approaches ' 57,300 Sand Hopper Dredge Maintenance dredging.
1973 (75,000) Dredge Open Water Hoppers
Iroquois Anchorage 76,400 Sand Open Water I Maintenance dredging.
1976-77
(100,000)
t. Iroquois Lock Approaches 38,200 Sand Hopper Open Water Dredge
1976-77 (50,000
) Dredg
e
Hoppers
     
 
‘
By international agreement between Canada and the United States, the Corps of Engineers is
A
responsible for dredging in the international waters of St. Mary's River, the St. Clair River,
P___‘__ Lake St. Clair, and the Detroit River. All of the locations listed above are classified by the
‘
P.
A.
as
clean.
 
 
      
__e._i__ ____e..~ _.__r r_____ - _.e t.___‘ -- _-_._ A.“ i V A. -,_ w. -.
.72.: o
r IEIE
RLALS
AR;~:.:-
Boulde
rs (gr
eater
than 2
00 mm)
, Cobb
les (6
0—200
mm), G
ravel
(2.60
mm),
Sand (
.06«-2.
0 mm),
Silt (
.002-.
06 mm)
, Clay
(less
than .
002 mm
), and
Organi
c.
terna
tely,
"Clas
s A M
ateri
al" m
eans
Solid
rock
requi
ring
drill
ing a
nd bl
astin
g, A
DJ ba
nlﬁsr
s :a
ch Co
ntain
ing
zu -uDi
C yard
s or m
ore.
“Class
B Mate
rial”
means
loose
or sha
le roc
k, sil
t, sen
d. qui
v Sand
, mud.
shingl
e,'gra
vei,
«y and
sand,
gumbo,
boulde
rs, Ha
rdpan-
or any
materi
al not
specif
ied un
der ni
nes A.
 
 Appendix K
. MINING VIA DREDGING IN THE GREAT LAKES
1
/
MINING VI
A DREDGIN
G IN THE
GREAT LAK
ES
 
QUAN
TITY
TYPE
S OF
TYPE
S OF
TYPES OF DREDGING DISPOSAL DISPOSAL '
DREDGING LOCATION
DATE cu, METER
S MATERIAL EQUI
P. AREA
EQUIP. R
EMARKS
(GU. IDS.)
Park
e To
wnsh
ip (
Algo
ma)
37,1
19
5 -
100
" Cl
am
(A.B.
McLe
an &
Sons
)
19?0
971§
~(48
,550
)
mesh
As
Abo
ve
I
34,
665
5 -
100"
‘
197
1—7
2
(45,
338)
mes
h
Cla
m
As A
bove
'
‘
45,9
39
5 -
100"
Dred
ged
58 y
ears
.
1972—
73
(60,0
83)
mesh
Clam
V
glilé
g 000
cu.ty
ds)
_ cu- mgerq
Pt.
Pele
e Ar
ea
67,3
74
Sand
,
Suct
ion
(On
tar
io-
Lak
e E
rie
Sand
Ltd.
)
197
0—7
1
(88,
121)
Silt
Dre
dge
As
Abo
ve
38,
110
Sand
,
Suc
tio
n
197
1~7
2
(49,
846)
Silt
Dre
dge
Dredged 4 years
(274,429 cu. yds.)
- I 209,817 cu. meters
As
Abo
ve
24,
509
Sand
,
Suc
tio
n
197
2-7
3
(32
,05
7)
Sil
t
Dre
dge
Niaga
ra Ba
r Are
a-
60,65
6
Sand,
Sucti
on
(Ont
ario
—Lak
e Er
ie S
and
Ltd.
)
1970
—71
(79,
334)
. S
ilt
Dred
ge
As
Abo
ve
76,0
77
Sand
,
Suc
tio
n
197
1-7
2
(99,
505)
Silt
Dre
dge
As A
bove
37,3
17
Sand
,
Suct
ion
edge
d 4
year
s
D
r
197
2-7
3
(48
,80
8)
s11
:
Dre
dge
(31
2,2
98
cu.
yds
-)
.
238.770 cu. meters
   
     
 
 
*TY
PES
OF
MAM
IAL
S A
ﬁEz
- B
oul
der
s (
gre
ate
r t
han
200
mm)
, C
obb
les
(60
-20
0 m
),
Gra
vel
(2-6
0 m
m),
Sand
(.06—
2.0 n
), S
ilt
(.002
-.06
mm),
Clay
(less
than
.002
an),
and Q
rgsni
c.
Alt
a
tsly
, "
Cla
ss
A M
ate
ria
l"
lea
ns
sol
id
roc
k r
equ
iri
n
dri
lli
ng
and
bla
sti
ng,
and
bou
lde
rs
eac
h c
ont
ain
in
two
,ic
yard
s or
more
.
"Cla
ss B
Mate
rial
" w
as
loos
e
shal
e ro
ck,
silt
, sa
nd,
quic
ksan
d, I
iud,
shin
gle,
val
,
cla
y a
nd
sand
, g
tmbo
,'.b
ou1d
ers,
'" h
ard
pan
-or
any
mat
eri
al
not
spe
cif
ied
und
er
Cla
ss
A.
‘
 
  
MINING VIA DREDGIN
G IN THE GREAT LAK
ES
mmmc inocumu
DATE
00. METERS
(cu.
IDS.)
QUANTITY
TYPES OF
MATERIAL
TYPES OF
DREDGING
EQUIP.
DISPOSAL
AREA
TYPE
S OF
DISPOSAL
E
Q
U
I
P
.
REMARKS
Lake Erie (2 locations adjace
to Township 158)(Erie Sand
———————Grevel—Ger}
t
1970—7
137,697
(180,100)
Sand,
Silt
Suction
Dredge
As Above 1971-7
140,679'
(184,000)
Sand,
Silt
Suction
Dredge
As above
1972—7
191,063
(249,900)
Sand,
Silt
Suction
Dredge
Dredging 15 years.
(1,107,91
0 cu. yds
.)
847.063 c
u. meterg
‘__
Niagara Bar Area
(Chatham Sand & Gravel)
197
0-7
80,
012
(104,651)
Sand,
Silt
Suc
tio
n
Dredge
As a
bove
1971-7
47,763
(
6
2
,
4
7
1
)
Sand,
Silt
Suction
Dredge
As above
1972-7
20,473
(26,777)
Sand,
Silt
Suction
Dredge
Dredging 27 years.
(35,000,000 cu. yds.)
26,759,000 cu. meterS‘
M
o
h
a
w
k
P
o
i
n
t
1972-7
(
’
3
1,338
(1,750)
Thames
River
(Chatham
Sand
&
Gravel)
1971 &
19
72
2,569
(3,360)
Suction
Dredging
25
years
/
/
     
.TYPES OF MATERIALS AREz- Boulders (greater than 200 mm), Cobbles (60-200 mm), G
Sand (.06-2.0 mm), Silt (.002-.06 mm), Clay (less than .002 mm), and Organic.
 
,__... .. . 4
ravel (2—60 000, p
 
Alteaxately, "Clas
s A Material" mea
ns solid rockﬁreq
uiring drilling an
d blasting, and b
oulders each cont
aining
"Class B Material"
means loose or sh
ale rock, silt, s
and, quicksand, mu
d, shingle, grave]
,
two cubic.yards or more.
clay and eand, gum
bo, boulders, har
dpan or any materi
al not specified
under Class A.
 
 Appendix L
MISCELLANEOUS
 MISCEL
LANEOU
S
 
 
QUANTIT!
TYPES 01"
TYPES or
TIPES or DREDGING DISPOSAL DISPOSAL
mm momma
DATE cu. arms
MATERIAL EQUIP.
AREA EQUI
P. mar
s
(cu. IDS.)
Adolphus Reach
765
On land
V.A. Warshurst
1972 (1,000)
Amherstburg Channel
765
Sand,
0n land
Allied Chemical
1972 (1,000) Organics
Sand,
Burlington
B
u
r
l
i
n
g
t
o
n
F
e
b
.
1
1
.
4
5
8
G
r
a
v
e
l
,
S
u
c
t
i
o
n
B
a
y
-
P
i
p
e
l
i
n
e
‘
1
9
7
0
(
1
5
,
0
0
0
)
C
o
n
c
r
e
t
e
.
Cornwall
June—Sept. 30,582 Sand,
St. Lawrence Scow
1967 (40,000) Silt, Clay
River
I
July
38,228
St. 3Glair» c Scow
Canadian Industries Ltd
Courtwright
1966 (50,000) Clay
River
Dredging now prohibited
‘- April 1,429 Cobbles, ,
Adjaéent
Detroit River
1972 (2,000) Gravel Clam Shore area Bulldozer Allied Chemical
Everette Point
765
-
0n land
Steenbakker's Marina
1971 (1
.000)
g
'
d
'
Fesserton
765
Clay
0n land
R. Day
1972 (1.000) Silt
*
Hamilton (Confederation Park) May-June 26,760 Sand, Suction Enclosed area Pipeline City of Hamilton
1966 ,(35,000) Qzével
Sand,
Pipeline,
Hamilton
' Apr. 1969 764,559 Silt, Suction Berm
Bulldozer Stelco
-Feb. '70 (1,000,000}Grave1
Se t. 1970
Hamilton
_M:r. ' 71 :29iig60001311t Suction Burlington Bay Pipeline Stelco
        
H'IP
ES 0
r “T
RIAL
S AR
ES- B
oulde
rs (
great
er th
an 2
m m)
, Co
bblos
(60—2
00 In
), Gr
avel
(2-60
am),
-
'
Sand
('.0
6-2.
0 In
), 8
111’.
(.00
2—.0
6 mm
), C
lay
(les
s th
an .
002
an),
and
Orga
nic.
Alt
ern
1y.
"Cl
ass
A K
ate
ria
l"
mea
ns
sol
id~
roc
ﬁgr
equ
iri
ng
"
lli
ng
and
bla
sti
ng,
and
bou
lde
rs
eac
h c
ont
ain
ing
two
on
w'ya
rds
or m
ore.
"Cla
ss 3
Mate
rial
"
loos
e or
.
1e r
ock,
silt
, sa
nd,
quic
ksan
d, m
ud,
shin
gle,
gr‘.
l,
clay
-and
"sand
, gu
mbo,
boul
ders
; ha
rdpa
nor
any
mate
rial
not
spec
ifie
d un
der
Clas
s A.
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QUA
NTI
TY
TYP
ES
OF
TYP
ES
OF
TYPES
OF DR
EDGING
DISPOS
AL
DISPOS
AL
DRSDGI
HG LOC
ATION
DAT!
cu. ME
TERS
MATERI
AL E
QUIP.
AREA
EQUIP.
REMARK
S
(CU. IDS.)
Hamil
ton
Jan.—
June
1,529
,119
Sand
Sucti
on
Diked
area
in
Pipel
ine
Stelc
o
-
1971
(2,0
00,0
00
Wate
r
May-June 38,228 Sand,
Hamilton
1971 (50,000) Silt, Suction Burlingtoanay Pipeline Stelco
Slag,
Dec.-May 917,471 Sand,
Pipeline, Hamilton Harbour
Hamilton
L971— 1973 (1,200,000}Silt, Suction' Diked area ' Bulldozer Commission
»
613191
0ct.—Nov. 38,228 Slag,
Hamilton ‘ r 1972 (50,000) Sand
Hamilton Harbour Scow Stelco
68,810
Hamilton Harbour
1973 (90,000) Clay
Water tight berm Dofasco
'.
267,596 Contaminated ’
Same Project as above V 1973 (350,000) Silt ' Water tight bern . Dofasco
Sand,
Approx. 1530 cu. m.
Honey Harbour
1971 £ Unknown Clay,
(2,000 cu. yds.)
(six small projects) 1972 ggganics 9
' cottages
4,587
d
~ Kam River
1972 (6,000) Silt
0n land
W.A. Ryder
.
Shoreline
Matchedash Bay a 1,147 Clay,
On land
Development Ltd.
'
1972
a
m
can
:-
‘ 765 Windsweep
Newcastle Harbour 1971 (1,000) Silt Suction, On land
Farms
I
 
Georgian Yacht Club
Owen Sound Bay 1969 i Sand, . 0n land
Graxel
 
 
 
   
 
OTI
PES
0!
MAT
ERI
ALS
ME
:-
Bou
lde
rs
(
eat
er‘
tha
n 2
00
m)
Cob
ble
s (
60-
200
In)
, G
rav
el
(2-
60
m)
,
'
'
San
d (
.06
—gt
o I
n),
Sil
t (
.00
2-:
06
an)
, C
lay
(le
ss
tha
n .
002
an)
, a
nd
Org
ani
c.
Alternately, "Clas
s A Material" mea
ns solid rockkreq
uiring drilling an
d blasting, and b
oulders each cont
aining
,two cubi
c yards o
r more.
"Class B
Material"
means loo
se or sha
le rock,
silt, san
d, quicks
and, mud,
shingle, g
ravel,
'clay and
sand, gum
bo, bould
ers, hard
pan or an
y materia
l not spe
cified un
der Class
A.
I
 Page
3
QUKNTITY
TYPES OF
TYPES OF
TYPES OF DREDGING
DISPOSAL
DISPOSAL
f
DREDGIRO LOCATIOI
DATE
03, METERS MATERIAL
EQUIP.
AREA
EQUIP.
REMARKS
 
1,147
‘
311:,
:
On
land
0.
Madigan
,
Pointe au Baril
1971
(1,500)
Organics
g
5,734
Sand
Land
or
diked
'
A.B.
McLean
&
Sons
F
Pointe
aux
Pins
1973
(7,500)
area
.
4
,
5
3
7
C
l
a
y
,
-
'
‘
Port
Severn
1971
(6,000)
Silt,
~
G.
Busse,
S.
Bald,
Organics
On land
& R.
Barrie
 
Riviere
Canard
1972'
765
Silt
On
land
V
W.
Fortowsky
;
'
_
(
1
,
0
0
0
)
8,028
Sand,
'
Between
tar
&
Ed
Huck
Marina
g
Rockport
.
1972
(10,500)
Silt
Club
Islands
1
 
May
10,022
Silt,
,
Lake'Superior
Scow
Authorized
dumping
Sault
St.
Marie
.
1968
(13,108)
Gravel
Clam
area.
Maintenance
I
'
-
dredging.
Algoma
Steel
F
Lake Superior.
Slip
‘1‘
Sault
St.
Marie
June
16,855
GraVel
Clam
Benn
1 mi.
above
Scow
Land
reclamation,
:L
1971
(22,045)
slip
-
Algoma
Steel
Slip.
1
Lake
Superior.
.
Land
reclamation.
a
_Sault
St.
Marie
May
9,557
Silt,
Clam
?
I
r
 
Berm
1
mi.
abovﬂ
Scow
Algoma
Steel
Slip.
:
1973
(12,500)
Gravel
Elia
'
Silt,
City of
Sault
St.
sault
St.
Marie
765
Wood
fibrf
On
land
Marie.
1973
(1.000)
Sault
St.
Marie
10,314
Silt,
Clam
Algoma
Steel
Slip.
1976
(13,500)
Gravel
‘
Ontario
Ministry
of
south Baymouth
13,762
Rock
Clam
Lake Ontario
Scow
Transportation and
1973
(18,000)
'
Communications.
«runs or Kant
ian:— Boulders
(greater than 200
mm) Cobbles (60—
200 mm), Gravel (
2-60 mm), —
' Sand (.06-2.o m), Silt. (.002-:O6 mm), Clay (less than .002 an), and Organic.
Altering, "Class AJiaterinl" was solid rocki‘requiring rilling and blasting, and boulders each containing
, I
. .
       
two \ c yards or more. "Class 3 Material" means loose x hale rock, silt, sand, quicksand, and, shingle, g ,el,
iclay and sand, gumbo, boulders, hardpan or-any material not specified under Class A.
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DREMING LOCATION
DATE
QUANTITY
cu.
METERS
(00.
103.)
TYPES OF
DREMING
E
Q
U
I
P
.
TYPES OF
MATERIAL
DISPOSAL
TYPES OF
DISPOSAL
EQUIP. R
E
M
A
R
K
S
South
Baymouth
1071
22,937
(30,000)
Sand,
Silt,
Organics
Ont.
Min.
of
Trans.
and
Communications.
S
p
r
a
g
g
e
1
9
7
2
32,111
(42,000)
Rock
Strong
Island
Ress
Lime
 
St.
Williams
1972
765
(1,000)
Sand
0n
land
Sugar
Island
1972
765
(1,000)
Clay
On
land
A.B.
McLean.
& Sons
‘1
Thunder
Bay
May
1967
13,762
(18,000)
Silt,
Wood
fibre
Thunder
Bay
Scow
Great
Lakes
Paper
Co.
L
t
d
.
T
h
u
n
d
e
r
B
a
y
June
‘1968
11,468
(15,000)
Silt,
Wood
fibre
Thunder
Bay
Scow
Great
Lakes
Paper
Co.
L
t
d
.
T
h
u
n
d
e
r
B
a
y
May-June
1077
5,352,
(7,000)
Sand,
Silt
Thunder Bay,
North
of
Welcome Is,
Saskatchewan
Wheat
Pool
.
T
o
b
e
r
m
o
r
y
1973
2,905
(3,800)
Sand,
S
i
l
t
Water
Ontario
Ministry
of
Transport
&
Commun—
icationsl;
Treasure
Island
(Near
Kingstqn)
1970
765
(1,000)
4/
C
l
a
y
0
n
land
Kingston
Boat
Lines
Wye
River
(Midland)
1972
76,456
(100,000)
Sand,
C
l
a
y
On
land
Whitefish
Bay
1972
 
197l-
 
4
5
,
9
3
9
(60,085)
 
Gravel,
Sand
Cutter
S
uc
t
i
o
n
   
ITYPES
OF
MATERIALS
Alternately, "Class A Material" means solid_rock requiring drilling and blasting, and Leulders each VrnLd'liug
:00 cubic yards or "Class B Material" means loose or shale rock, silt, sand, quick and,
ARE1- Boulders (greater than 200 mm), Cobble: (60—200 mm), Gravel (fl-60 mm)
Sand (.06.2.o mm), Silt (.002—.06 mm), Clay (less than .002 mm), and
mure 0
as A-WW3
Mnadowlaud
Developments
«immune.
«mu—.mmmmm...’
-
\.15.
7412148111
8:
S
O
U
S
 
9
O
r
g
a
n
i
c
.
A!, u“! ,Le, 5*lvel
  
Appendix H
LAND RECLAMATION PROJECTS
 
LAND RECLAMATION PROJECTS
 
DREDGING
LOCATION
D
A
T
E
Q
U
A
N
T
I
T
Y
cu.
METERS
(cu.
IDS.)
TYPES OF
MATERIAL
TYPES OF
DREDGING
E
Q
U
I
P
.
AREA
DISPOSAL
T
Y
P
E
S
O
F
DISPOSAL
E
Q
U
I
P
.
R
E
M
A
R
K
S
Lights
Marina,
Nottawasaga Harbour
1964-
1966
32,228
(50,000)
Sand,
Clay,
Cra
yel
_
Dragline Land
&
water
Bulldozer Project
abandoned
before
etion
Sunset
Point
Marine,
Collinzwood
1966-
1
9
6
9
1
,
5
2
9
(2.000)
Silt,
S
a
n
d
,
Cla
y,
Dragline O
v
e
r
c
a
s
t
,
on land
d
T
r
u
c
k
Waterial
from
Nottawasaga
Bay
Conrad
Marina,
Collingwood
1969-
1970
76,456
(100,000)
 
Sand,
Organics
Silt
,Dragline
Clam,
Overcast,
land
B
u
l
l
d
o
z
e
r
Material
from
Nottawasaga
Bay
Mouth
of
Michipicoten
River
1970
1,529
(2,000)
*
Gravel
Barge
Mounted
Matchedash
Bay,
Georgian
Bay
1912
765
(1,000)
Clay,
Silt
D
r
a
g
l
i
n
e
Barge,
M
o
u
n
t
e
d
ggzline
Land
&
water D
r
a
g
l
i
n
e
Severn
River,
1972
1,529
(
2
,
0
0
0
)
Silt,
C
l
a
y
Dragline Land
&
water
Dragline
Simcoe County
 
 
 
      
lTYPES OF MATERIALS ARE:- Boulders (greater than 200 mm)
Sand
(.06-2.o In), Silt
(.002—.06
mm),
Clay
(less than
.002 mm), and Organic.
tely.
"Class A Material" leans
solid rock requiri
"Class 8 Material" means loose“
clay and
sand,
gumbo,
boulders,
Esrdpan or-hny-nsterial not
specified
under Class A.
A
l
t
q
‘
two
ic'ysrds
or
more,
, Cobbles
(60—200 mm),
Gravel
(2-60
mm),
drilling and blasting, and boulders each containio.
vel,
shale rock, silt, sand
quicksand,
mud,
shingle,“
UNITED STATE S
  
   
N
'
Lat:
Lllt
-
oyranlo
§
ﬁUION
     
DUIKII‘
Y
O
I
A
PIIIDVLVAIIA
 
l
INDICATES
SPOIL
DISPIOSAL
AREA
(
O
P
E
N
L
A
K
E
)
INDICATES DIKED DISPOSAL AREA
 
Disposal Areas on Lake Erie
  
        
      
C A I
IAIIITIOUI
 
 
O
537'. 0’ menu:
v
IICIIIOAI CITY
-
m
m
c
n
s
s
spou
DISPOSAL
AREA
(DPEN LAKE)
= INDICATES DIKEII DI8P08AI. AREA.
IHOIAIA
  
DisponI Areas on Lake Michigan
   
   
  
I INDICATES SPOIL DISPOSAL AREA (OPEN LAKE)
INDICATES DIKED DISPOSAl AREA
POIY "0.0”
  
   
mun
nuns:
_
DAV
"In.
,
\
    
uncut":
0
'
W
SAUL?
SYE. MARIE
I
O
I
N
D
I
C
A
T
E
S
S
P
O
I
L
D
I
S
P
O
S
A
L
A
R
E
A
(
O
P
E
.
U
K
E
)
I
N
D
I
C
A
T
E
S
D
I
K
E
D
D
I
S
P
O
S
A
L
-
A
R
E
A
'
  
Disposal Areas on Lake Superior
 
 ‘K E a m r A n I o /
venom
A
,_____,______,__,-___,____._ "___-__.__._“__.____/
/
_.
-
I
‘
OSIEIO
\
I
\
'
'
um:
omen
. . saw: an
m
u
o
u
I
8000
! DA
Y
ROCH
ESTE
R
 
NAIILYOI
   
I INDICATES SPOIL DISPOSAL AREA
l
A
t
t
t
I
I
1’
(OPEN lAKE)
INDICATES
DIKED
D
I
S
P
O
S
A
L
A
R
E
A
Disposal Area‘ Lake Ontario
’
  
 >
E
u
m
2
3
x
n
  
  
SOIL TEST RESULTS
for the
DREDGING INVENTORY, FINAL DRAFT
 
of the
CANADIAN GREAT LAKES SYSTEM
prepared by
PUBLIC WORKS CANADA
for the
WORKING GROUP
on the
ABATEMENT AND CONTROL OF POLLUTION FROM DREDGING ACTIVITIES
   
INTRODUCTION '
This
section
of
the
Public
Works
Canada
"Dredging
Inventory"
consists
of
soil
analysis
results
which
have
been
provided
by
the
Ministry
of
the
Environment
of
Ontario.
It
is
intended
to
provide
pollution
information
on
past
and
projected
sites
in
the
Canadian
Great
Lakes
System.
However,
not
all
the
dredging
sites
listed
in
the
first
section
of
this
"Inventory"
have
been
supported
by
a
soil analysis.
 O
.
)
DEFINLTIOE§
5
WATER
-
Percent
by
weight
of
sample
composed
of water.
1 LOSS 0N IGN. - Percent of sample dry weight lost on ignition.
COD - Chemical oxygen Demand; a measure of the oxygen-consuming capacity of
inorganic and organic matter present in water or wastewater.
It is
expressed as the amount of oxygen consumed from a chemical oxidant in
a specific test. units are mg/g.
TOTAL P - Total phosphorus in mg/g.
TOTAL KJEL. - Total Kjeldahl Nitrogen in mg/g.
CHCL3 - Oil and grease as other aolubles in mg/kg.
STY - Settleability, measured in Jackson Turbidity unite after one, four, and
twenty-four hours.
Zn - Zinc in mg/kg.
Pb - Lead in mg/kg.
Cr - Chromium in mg/kg.
Fe - Iron in mg/kg.
Hg - Mercury in mg/kg.
Ni - Nickel in mg/kg.
Cl - Clorine in mg/kg.
Cd - Cadmium in lg/kg.
Cu - Copper in mg/kg.
H6! - Cyanide in mg/kg.
Mn - Manganese in mg/kg.
All units are as listed above unless otherwise indicated.
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2
. 7
.
5
110.
1.1
3
.
2
240
0.
2
4
0
.
55
.
47.
3.3%
.21
PCB
0.17
pPM.
30360
67.
10
.0
4.1
21000
16
50
340. 295.
3
.
8
2
.
PCB
10.1
ppm.
3
0
3
6
1
57
.
6
.
0
1.2
2
.
2
3
2
0
0
455.
43. 2.4a 0.4 5
.
0
PCB
0.66
ppm.
30362
3
.
0
.97 .99
2800'
39
0.
2
.
3
% PCB
ppl.
30363 46
.
5.5
.1.9
1
.
7
5
2
0
0
1
:
10
5.
3.2a 0.7
6.0
P
C
B
1
.
3
p
p
m
.
30
36
4
4
6
. 5.5
1
.
9 1.7 28
00
13.
1.42
PCB
0.22
ppm.
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SAMPLE 5 L08
3 COD TCH‘AL TO
TAL CHCL3
STY Zn
Pb Cr Fe Hg
Ni ‘
REMARKS
WATER 0N
P KJEL.
1 HR AER ZAHR
I
G
N
.
 
1113-59 76 37. '75. .82
16.
Locationﬂ
1113-60 83 1.1.. 57. .69 16.
‘
Location #2
RIB-61 70 22. 60. .80
8.7
Location #3
1113-62
'75
27.
53. .78
10.
‘
Locnt10n#L-1
370 650 080 906 on
1113.64 79 38. 66a .86 140
68 190 520 .86 7.1
Location
1113-66
65
17.
52. .61
5.1.
Locatior1#6
I
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 LOC
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Osha
wa,
July
3,
197
0
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SAMPLE Z LOSS COD TOTAL TOTAL CHCL3 STY Zn Pb Cr Cu Hg N1 HCN ‘ REMARKS
HATER ON
P KJEL.
1 HR 4 HR 24 HR
IGN.
 
1131-38
3 2
1.9 .
64
20
18.9
9.1 2
1 2
.6.
0. S
tation
2.
“31-384 47.2 4.2 3050 109 8.3 204 18.6 0. Station 4.
02 308
. 400
0. Station 6.
1431-386 20.1. .31.
O ' 20.1 0.0 15 1.7 0. _Station 8.
M31—387 27.2 2.1
197
27.1 0.0 19 12.1 0. Station 10.
M31-388 34.3 3.5
730
183. 3.7 170 12.8 0. Station 13.
1431-389 52.8 9.7
5949
- 111. 5.6 20715.0 0. Station 14.
1431-390 68.116.3_
1.587
89. 9.0 17212.0 0. Station '16.
1131-391 19.3 0.1. o ' ~ 10. 2.7 4.3 6.6 0.27 Station 19.
‘
4
:
“31-392 44.5 7.2
2201
100. 11.2 280 17.9 0. Station 23.
8.1
1 Woo .8 0. Station o
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 LOCATION: Oshawa Harbour, June 3, 1971.
%
LOSS con TOTAL
-0N
P
IGN.
S
A
M
P
L
E
%
WATER
TOTAL CHCL3
KJEL.
 
1
HR
Z
n
P
b
F
REMARKS
R23-87
31.5
3.
1.10
1.01
1890
3
6
0 160
4
0
18
6
Harbour Location 1.
R23-88
26
1.85
.81
.21
1570
280
120
4
6
8
1
.
9
1.1
Harbour Location 2.
R23—89
.54
.51
.15
550
5
0 2
5
54.4
.09
Harbour
Location
3.
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 LOCATION: Oshawa H
arbour, April and
May 1972.
%
SAMP
LE
%
LOSS
COD
TOTA
L T
OTAL
CHCL
3
STY
Zn
Pb
Cr
Fe
Hg
WATER
0N
P K
JEL.
1 HR
4 HR
24 HR
IGN.
  
 
Sa 1 o t . I d th.
BI
S-
21
9
25
2.
2
.4
7
.6
1
99
0
11
0
11
0
IP
10
.
o
4
7
ep
Sam
ple
1,
4.7
to
6.2'
R15-220
20 2.2
.58 .6
0 130
39
17
I depth.
Sample 2, 0 to 2.3'
R15-22
1 3
5 4
.8
1.3
.67 3
100
880
500
60 2
20
‘ 180
.
depth
.
Sa 1 o t 2. '
315-222 35 3.5 1.1 1.9 1900 480 300 50 190 150 degzh? 3’ ° 3
Sample 3, 2.3 to 7.5'
315-223
38
4.4
.52
2.0
1700
.
33
19
depth.
Sample 4, 0 to 7.7'
215-224
14
1.6
.66
.5
230
31
14
depth.
Salple 5, 0 to 5.1'
215—225 15 .71
.5o- .3 100
53
14
depth
Sampl
e 6
0 to
6.2'
- 26
.
.
.2
210
27
315 2
15 1 7
44
14
depth.
Locati
on 32.
RIB-75
5.0 7
6 1
.4
1.9
2490
240
100
50
33-36"
from s
urface.
V
b
RIB-76 255 30-33“ from surface.
R18-77
2.8 46
1.0 1.
1 2060
210 10
0 35
27-30" fr
on surfac
e.
318-78
140
24-27" fro. surfac
e.
 
 
 
    
 
 
 
 
 
 
 
 
   
 LOCATION: Oshawa H
arbour, April and
My 1972.
SAM
PLE
%
WATER
%
LOSS
0
N
IGN.
CO
D T
UfA
L
P
TOTAL
KJEL.
CHC
L3
 
lH
R
Z
n
Pb
F
e
Ni
REMARKS
3
1
8
-
7
9
2
.
4
2
7
.7
3
.25
1
7
3
0
Location 82.
21-21." from surface.
8.18.80
1
1
4
18—21" from surface.
1
1
1
8
-
8
1
1.1
1
3
1.1
1
.
3
4
2
0
'
2
4
0 120 2
5
15-18" from surface.
RIB-82 31.0
12-15" from surface.
1
1
1
8
—
8
3
3.5 3
7
.
6
7
.
5
2
1
7
0
140
10
0
35
9-12" from surface .
31
3.
34
_
335
6-9" from surface .
[118-85
11.
11
0 1.6
4
.
6
8
0
3
0
3
0
0
1
4
0
'3
5
3—6" from aurfcce .
111
8-8
6
2
3
3
Top 3" of core.
                   
 CITY OF PETERBOROUGH
Otonabee
River
Jackson
Creek
3
.
{
N
Rink Street Sewer
XI
Little Lake
:
2
:
‘
I
r
'
  
 
 LOCATION: Petal-borough, Otonabee R. at Jacksona Greek, Sept. 30, 1971
%
SAMPLE % LOSS COD TOI'AL TOTAL CHCL3 STY Zn Pb 01‘ Fe Hg N1 _ REMARKS
WATER 0N P KJEL. 1 HR AHR 24 HR
IGN.
 
Proposed dredging area.
340-1 20 3.9 51
8700
1070. 185.
S. E. corner, near sewer.
Location
#1.
Proaosod dredging area.
S. . corner.
340-2 ’75 23
. 400
3.x
915 o 297.
Location #2.
Pr osed dredgi a'roa.
Nor-02h of n8
340-3 '
63 9.1.
230
1.5%
' .
170.
525.
as pumps.
Location
3.
                  
    
 
  
PORT HOPE
Port Hope Light : Lat. 43° 56’ Z7'N. Long. 78° 17’ 27"W. (approx.)
Natural Scale 1:6,700
Magnetic Variation 9° OO’W. (1969) increasing 1' annually
0 Pen Hop. is no longer maintainod by dredging
Depths in hubour item 1968 surveys,
-
.
‘
.
.
;
.
;
x
‘
1
‘
l
m
x
>
4
"
; Eldorado
. 1 Nuclear
  
2|
22
'1
24
J
25
2a
29 ..
5‘32
2°
22
33
33
2. Lake Ontarib 2‘
' 2° 24 >
22
27
36
j
25
39
f
23
29
39
27 '
29
‘2
..
..
..
.
..
3
3
,.. 42
‘
33 u
33
38
“
Sui. of Foot ‘2 44
"Ema 39 lgmz—wy
‘
8cm 0! mm:
  
 LO
CA
TI
ON
:
Po
rt
Ho
pe
,
m
y
19
,
19
72
.
%
.
SAMPL
E
% L
OSS
COD
TOTAL
TOTAL
CHCL3
STY
Zn
Pb
01‘
Fe
Hg
Ni
_
REMAR
KS
WATE
R 0
N
P
KJEL
.
lHR
4HR
24H
R
IGN.
 
2' care. Top 1' coarse
1290
sand,
botto
m 1'
silt
60001
41
5.5
77
.72
.78
and some organics.
2' core. Top 1' fine to
60002
31
3.4
50
.67
.4
1100
31. 2
3 '76
coarse
sand.
Bottom
1'
silt, clayl organics.
18" core. Top 1' sodium
60003
42 5.8
'78 .8
1.3 23
70
63 '72
11
to fine s
and. Bott
om 6"
silt, clay: organics.
‘
‘
2.5'
cars
. To
p 2'
med
um
160
80
80
30
25
8
to
fin
e s
and
.
Bot
tom
"
60004
32
30/0
‘28
'67
'53
740
silt,_trace
organics.
                   
  
LOCATION330uth
Baynouth,
September 14
&
18,
1972.
S
SAMPLE Z LOSS COD TOTAL TOTAL CHCL3
ST!
Zn Pb Cr Fe Hg N1 _
REMARKS
WATER 0N < P KJEL. 1 HR 4 HR 24 HR
IGN. ‘
'
 
Send, silt, black layers,
60001
28.
1..
26.
.28
.1
180.
160
5'7
30
Pieces
of
coal
60°02
3°. 2.
230
034
01
I
weeds.
              
 
 
 
 
 On
ta
r10
Sc
al
e:
1'
w
«'
7
6000
ft.
5
/
     
II
”
I
T
LOCATION; Toronto Harbour, June 1, 1972.
 
Z
SAMPLE
S LO
SS CO
D TOT
AL TO
TAL C
HCL3
STY
Zn P
b
HATER ON
1’ KJEL
.
1 HR AR
R aﬂR
IGN.
'
  
23:34.3 organics, worms,
0
St
15'
"1.
60009
27
1.9
45
.75
.70
2900
84
100
18
Outer
and: iggtern
gap.
Fine
sand,
silt,
odour.
60010 25 1.7 [.8 .73 1.1 2500
68 120 13
Outer end, Western Gap.
Station
W2.
3??“ $3“ é’dm‘ré I
U68
oron O 0
60°11 -
. '74 9°
* Station D1.p’
Sand organic odour.
60012
620 '
3o _ 3
0
1000‘
west o
f Toro
nto I.
Station
D2.
Sand, silt, odour.
60013
19 .5
7 51.
.59 .5
7
‘
30 37
2000! wes
t of Toro
nto I.
Statlon D3. ~
Fine
sand
faint
odour.
1500' wesé of Toronto I.
6001!. 24 .96 14 .75 .55 1.20
y 27 25
Station D4.
                 
          
   
 
1-!
  
o
m
s
s
m
m
)
2
"
!
m .
/
‘x
\\
MB. 4
8.5"
. "
23
\ (pn
val‘
> \
"V. /\€_0.- ‘
 
  
    
  
- Stations 100, 10
1., 105. «5
- Stati’on
s 101, 10
2, 103.
4
6
‘
_
.
_
_
_
1
.11
.
7
!
 
LO
CA
TI
ON
:
To
ro
nt
o,
Ou
te
r
Ha
rb
ou
r,
Ju
ly
26
,
19
72
.
 
%
SAM
PLE
%
LOS
S
00D
TUI
‘AL
TOT
AL
CHC
L3
STY
Zn
Pb
Cr
Fe
Hg
N1
_
REM
ARK
S
-
WA
TE
R
0N
P
KJE
L.
lH
R
41
1R
24
KB
IGN.
 
Grey
sand,
black
rings
60
02
9
21
1
25
.5
0
.5
90
0
1,
2
29
1
3
60
60
1
2
Bo
rr
ow
ar
ea
A,
we
st
on
.
Stption 100.
'
Grey
sand
. St
atio
n 10
1.
6003
0
17
.5
I.
.81
.5
350
7
5
2
1'7
35
11
Borr
ow a
rea
B, w
est
end.
600
31
19
.5
1.
.67
.5
380
6
.3
2
25
5o
13
As
abov
e.
Grey sand.
60032 19 .5
5 .64 .5
300 9.5- 9
5 24 30 7
Station 102.
Barr
-g a
rgg
B, g
gt
and,
Grey sand.
6003
3
18
.5
2
.70
.5
310
8
5
2
18
1.0
9
Stat
ion
103.
Borro
w are
a B.
middl
e.
Grey eand .
Borrow ar
og A. Eas
t and.
 
“Grey sand.
600
35
18
.5
5
.68
.5
320
9
'7
4
31
35
5
Bor
row
are
a A
, m
idd
le.
Statio
n 105 .
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2
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o \ m® ‘
Impenu 0-! v “7‘
O 6
0
* ®
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chv.
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Founanes
\ ® E L Cousins ‘ ‘
\ G Docks \ O
\
\
O
\ 300 Yon I .
’ Cl"! / A)
\ /
® ’ 2/5” Canad-
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6 /
/ 6 ’1
W /
/
A
)/
’ ’ ‘1
\
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4
ﬁ
l
l
i
n
g
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’1
1/
/
 
COMID'U'
 
“It.
(trawl)
 
A , \ ‘-\~
\
,3 A
I\\ vh-
LOCA
TION
: To
ront
o, K
eati
ng C
hann
el,
Dump
Barg
e Sa
mple
, Se
ptem
ber
5, 1
972.
%
SAMPL
E
ﬂ L
OSS
00D
TOIAL
TOTAL
CHCL3
STY
Zn
Pb
01'
Fe
Hg
N1
REMAR
KS
WATE
R 0
N
P
KJEL
.
lHR
AER
248
R
IGN.
  
Grey 8111:
, odour.
60036
18.
0.8
14
.44
0.5
68.
32.
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I
.
;
9
”
“
I
"
S
w
a
n
§
¢
_
_
.
\
‘
\
"
"
’
4
6
4
.
7
   
«u
.
—
—
—
—
—
—
—
q
—
—
-
.
—
—
—
—
—
—
—
—
.
—
—
—
—
‘5
¢7
4-
Scale: 1- = 6000 ft.
  
v‘ ‘
. .23
.
e
a
,
7
0
OCA
TIO
N: T
oro
nto
Har
bou
r,
Sep
tel
ber
27,
197
2.
 
%
SAM
PLE
%
LQS
S
COD
TOT
AL
TOT
AL
CHC
L3
STY
Zn
Pb
Cr
Fe
Hg
N1
‘
REM
ARK
S
WAT
ER
0N
P
KJE
L.
1 H
R
410
1
ZA
HR
IGN.
 
Sand, no odour.
60039
18 0
.5 1.
0 .
12
.5 1
250
1.0
30
12 2
5 20
12.9
Statio
n 1.
Sand, no odour.
60040
18
0.5
40
.36
.5
'549
70
40
25
32
21
6.2
Station 2.
Sand,
no odo
ur.
6001.1
19
0.5
I.
.26
.5
142
13
15
1'3
Station 3.
6001.
2
16
0.5
1.
1.3
.5
106
-
22
11.0
17.5
.
_Sta
tion
1..
'
Clay,
sand,
wood
fibre
.
60043 ' 2!. 2.0 1.0 1.0 .7 1790, 330 270 1.0 80 130 16.2
Station 5.
.
Sand, 811
w clay.
6001.4 2/. 1.5
31 .93 .6
2320
77 150 7.3
Station 6.
'
‘
'
-
Mostly clay, some sand.
6001.5 25 2.5 39 .78 .97 2850 1000 500 200 11.0 12015-0
Bark roots, odour.
St
7 .
Sand, shells, animal life.
6004
6
1'7
.5
A
.40
.5
1.64
23
12
5.3
No o
dour
. Se
e 60
167.
Sta
tio
n 8
.
2
Sand wood fibres.-
6001.7
16 1
.0 1
0 .
1.7
.5
91.1
100
100
1.0 3
7 31.
6.8
Statio
n 9.
01
nd. 01 .
6001.8 33 2.5
1.0 .89 .93
1650 1000 1.50
100 110 170 16.
6
3131’. 33:331.. 01
0:1.”
“23.1
20 10
-
‘
3.
6001.8.
6001.9
25 1
.5 3
2 .
70
.5
1130
66 12
0 6.
3
.1023 3
311;...
r Statm 11.
Sand,
clay,
wood f
ibres.
60050 3!. 2.5
1.0 .70 .65
1230
120 '75 15.0
Dredge nearby, out
fall.
Station 12.
                
 LOCATION: Toronto Harbour, September 27, 1972.
%
SAMPLE
% LOSS
00D TCH‘A
L TOTAL
CHCL3
STY
Zn Pb
01' Fe
Hg N1
_
REMARKS
WATER
0N
P K
JEL.
1 HR
4HR
24m
IGN.
 
Clay, sand, wood fibres.
60051
20
1.5
20
.60
.5
863
580
330
50
57
89
7.3
Near dredge outfall.
Station
13.
Chi sand, oil present.
I 60052
22
2.0 40
.57
.5
1730
55 11.0 7.2
3'“ 1°“ 1’"
S
E
=
W
Grey to black clay luck,
60053 ‘ 31 3.0 70 .91 .59 1200 110 100 11.8 odour, 011 Presento
-
‘
Station 16.
0
Same as 60053.
6005/.
29
2.5
50
.92
.8 1
350
120 1
30 2
7
Statio
n 17.
.
Clay.
Sand, clay, wood fibre,
60056 20 1.5
30 .73 .5
837
70 65 8.1
worms.
Station 19.
Sand, worms.
60057
17
.4
4
.47
.5
67
22
12
1.5
Station
20.
Coarse
sand.
Station 21.
V
Dark grey clay.
60059 39 3.5 90 .91. 1.0 5%
150 130 1.8
Static} 22_
Same
as
60059.
satin 23.
60058 13 .5
7 .33 .5
43!. 85 80
1.0 29 18 1
.7
S
600
.
60061
36
3.0
so
.93
.95
312
550
550
so
150
160
1-8
$23.23 24.59
C
l
a
y
.
L '0
‘0
o
                  
 LOCAT
IongT
oront
o Har
bour,
Septe
mber
27, 1
972.
SA
MP
LE
WAT
ER
1
LOSS
OR
IGN.
CO
D
TOTAL
P
TOTAL
KJEL.
CHCL3
Z
n
 
1
HR
4
H
R
F
e
Ni REM
ARK
S
60063
1
6
.
3
.5
261
2
5
19
1.
8
Sand and clay.
Station 26.
 
1
7
.46
.56
.
5
2
0
5
1
0
0
3
2
11
2.
8
Sand.
Station 27.
6
0
0
6
5
2
3
1
.
5
.
5
A6
38
13.
7
Sand, clay, odour.
Station 28.
1
5 O
.43
.5
94
2
5
2
5
1
0
11
4.
6
Sand.
Station 29.
60067
1
6
.38
.
5
101
2
5
11
1.
8
Sand.
Stati
on 30
.
1.0
.
7
7 .
5
261
4
7
2
4
1
0
.
8
Sand, shells.
Station 31.
1
7
1
0
.91
.
5
28
3 10
5
4
0
16
0
9
4
1
1
.
0
Sand.
Sta
tio
n 3
2.
3.
0
1
.
0 .
9
17
40
15
0
110 23.7
Clay
, b
lac
k o
rga
nic
s,
Wood roots.
Stati
on 33
.
3
2
3.
0
150
1.1 1
.
0
1
6
0
0
1
5
0
11
0
47
.6
Clay, odour.
Station 34.
3
2
2.0
10
0
.
9
7 .9
1
1
5
0
h
12
0
80
31.
0
Clay,
shelle,wood.
Stati
on 35
.
3
8
2
.
5
1.
0
1.0
16
50
150
11
0
48
.6
C
l
a
y
.
Station 36.
.
_
.
.
.
_
.
.
.
.
.
.
.
J
|
_
,
.
_
   
     
 
 
 
  
 
 
    
 \.
—
LOCATION: Toronto,
October 10, 1972.
SAMPLE
a:
Lo
ss
co
n
To
m
HAT
ER
0N
P
IGN.
TOTAL CHCL3
KJEL.
Zn Pb
 
1
HR
4
H
R
F
e
Ni REMARKS
 
6
0
0
7
4
3
8
2
.
42
.3
53
.9
Fine sand, no odour.
Area "E", 930' S. of
cooling
water.
Surface.
69075
59.7
79.6
9
7
.
6
As above only 1.0'
from
surface.
600
76
1
2
4
.
14.8
10.5
1
1
.
5
0
.
2
As
above
but
3.5'
frg mmﬂggg .
3
2
9
.
51.6 56.4
18
9.
.87
Area "E", SW corner.
Silty clay over fine sand
‘No odour. Surface.
101. 15.
4
10.
6
1
8
.
6
.
5
4
As above, 2.0-2.5' below
surface.
‘
136.
30.7
12.4, 82.5
.
0
4
As above, 2.5—2.8' below
surface.
3
4
0
.
51.7
47.5
231-
‘
.
9
5
Area "D" off water Rats
Point. Si
lty clay
over
fine sand. Surface.
60
08
1. 1
4
9
.
10
.3
2.
98
1
1
.
5
.54
As above;
0.5-1.0'
below
surfac
e.
600
82
25
3.
.
19
.3
21
.6
11
.4
0
.
5
Area "C",
fine sand
,
no od
our.
Surfa
ce to
0.5
ft.
below.
6
0
0
8
3
23
5.
15.8
8.43
11.8 W
0.5
As
above,
3.0-1.5'
below surface.
39.5 35.4
2
1
7
.
.
9
1
As above, surface.
6
0
0
8
5
    
  
 
 
 
29.2 35.6
  
 
215.
 
 
 
.
9
1
 
Area "A", surface.
  
 LOCA
TION
:
.
a:
su
m:
5
L06
8
con
To
m
TOT
AL
CHC
L3
m
zn
Pb
Cr
Fe
Hg
Ni
cd
_
REM
ARK
S
HAT
ER
ON
P
KJE
L.
1 H
R
4 H
R
24
HR
<
IGN.
  
600
86
152
.
12.
9
5.9
7.5
8
.54
Are
a "
A",
surf
ace
.
‘
Are
"A"
i d
red
ed
600
87
836.
79.
3 1
200
7905
31.
5-3
2.0
.
                 
 1
%
—
LOCATION:
Toronto H
arbour, O
ctober 11
, 1972.
S
SAM
PLE
f
LOS
S
COD
TOT
AL
TOT
AL
CHC
L3
STY
Zn
Pb
Cr
Fe
Hg
Ni
_
REM
ARK
S
HAT
ER
0N
P
KJE
L.
1 H
R
4 H
R
24
HR
IGN.
 
 
Clay,
some silt.
Station 37.
Sand,
silt.
Station 38.
Sand, silt.
'
1
Station
39.
l
Clay muck, sand, shells.
6009
1
27
2.0
45
.73
.5
993
‘
71.6
101
a
'Sta
tion
40.
.
Sand, silt.
60092
21
.5
38-3 57-5
Statign 41.
Sand,
silt.
60093. 18 .5
40 25 15 38.6 58.5
Station 42.
600
88
27
2.0
20
.58
.5
149
35.
5 1
.2
60089
20
.5
22.8
24.5
600
90
17
.5
40
40
15
22.4
' 1
8
 
I
I
l
’
Mu
ck
,
oi
l
pr
es
en
t,
sh
el
ls
.
E
600
94
45
5.5
180
.94
1.4
483
6
-
87.
7 8
5.2
.
.
Sta
tio
n 4
3.
Clay, luc
k, thin l
ayer of
6009
5
38
3.0
70
50
50
sand
on m
uck.
Station 44.
.
San
d,
sil
t a
nd
muc
k.
60096 42 2.5
Station 45.
Muck, clay, silt.
60097
38
3.0 1
60
.79
.98
1645
<
Garbag
e - ti
n can.
Station
46.
'
Muck
on to
p th
en cl
ay
60098 . 41 4.
5
and silt. céal dust.
 
Clay sil
t coal d
ust.
60099 39 4.5 87.4 97-1 Station 48:
‘5 \l
f
.0
  
  
             
 LOCATION:
Toronto H
arbour, O
ctober 11
, 1972.
 
S
SAMPLE
% LO
SS 00
D TOT
AL TO
TAL
HATER 0N P KJEL.
IGN.
 
CHCL3 ST!
Zn Pb
1m
4m
tu
m
REMARKS
60100 29 2.5 110 .91 .73 1415
90.8
120.
1 Cl. luck, clay below.
Oil present.
Station 49.
60101
.36 4.5
'
2 on.
muck,
sand a
nd cla
y
below.
Stati
on 50
.
60102
41 4.0
1
4
0
.
23
1
01a muck.
Sta ion 51.
 
60103 20 .5 10 .62 » .5
an
- '
333m9
Sand, silt.
Station 52.
60104
39 3.0
2 cm. of
muck san
d and
clay b
elow.
011 pr
esent.
Station 53.
60105
33
3.0
1
2
3
3
0
4
Muck on t
op, clay
below.
540
‘ 60106
17 1.0
16 .74
.29 84
7
57.
3
280
1 cm. muck, clay below.
Station 55.
601
07
22
1.0
Muck on t
op, sand
and
clay
below.
Sta
tio
n 5
6.
j 60108 22 2.5
Sand,
wood f
ibre,
garbag
e,
Elastic.
tation
' 60109 19 1.2 23 .71 .5
8
1
5
2
on.
nuck,
and
then
send.
Station 57.
60110
29 2.2
Muck and than sand.
Station 58.
60111
24
4.0
      
40
0
18
0
50
12
0
33
8
  
 
    
 
 
 
 
Muck and than sand.
Wood fibres, roots.
Station 59.
 
 LO
CA
TI
ON
:
To
ro
nt
o
Ha
rb
ou
r,
Oc
to
be
r
11
,
19
72
.
ﬂ
SAMPLE
5 L0
63 GO
D TOT
AL TO
TAL C
HCL3
STY
Zn P
b Cr
Fe H
g N1
,
REMARK
S
HATER
ON
P
KJEL.
1 HR
4 HR
24 HR
IGN.
  
Sand.
Station
60.
601
12
18
.6
8
.53
.5
325
35.
1 7
1.0
Sand, pocket of clay.
60113 31 4.0
150. 81-5
Station 61.
-
3 of
4 cm
muck
then
60114 28 1.5
52.4. 113.
sand and clay.'
‘
Station 62.
. Sand.
1.0 1
0
.62
05
r
Statio
n 63.
 
Sand.
' .
2. o
60116
13
oz
1
3 14 4
Station 64.
2 cm. muck, then send.
69:17
21‘
1'5
_,
Statio
n 65.
.
Muck
on t
op,
then
silt
,
60118
25 2.2
38 .94
.6 1513
and sand.
-Warma pr
esent.
Station 66.
Sand.
60119
16 .4
Station 6
7.
Send, silt, muck.
601
20
20
1.5
43.
9 7
1.7
Lar
ger
gra
nul
ar
mat
eri
al.
Station 68.
S
a
n
d
.
60121 17 .2 6 .72 .5 92 10 10 10
Station 69.
Sand,
larger
grain
size.
60122
1'7
.7
34°] 2""
‘022
Station 70.
Fine sand, warms.
60123
17
.2
Station 71.
 
 
     
 
        
 
 
 
 LOCATION: Toronto Harbour,0ctober 11—12, 1972.
SAM
PLE
S
HATER
%
LOSS
OR
IGN.
60
D T
OTA
L
P
TOTAL
KJEL.
CHC
L3
Z
n
 
1
HR
4
H
R
Pb
Fe
N
i
REMARKS
60124
1
8
.
3
.59
.
5
4
9
1
5
.
9
1
3
.
6
Fine
“
a
Station 72.
6
0
1
2
5
2
3 .4
Fine sand, worms.
Station 73.
601
26
1
8
.6
‘Sand.
Station 74.
60127
2
5
.8
1
0
.
2
8
.
5
32.8
28.9
.
0
1
2
Sand.
, Station 75.
60128
2
5
1.
0
4
5
.
7
32
.7
gagigﬁmﬁ.
Sta._76 rock, no sample.
6
0
1
2
9
'
.
5
2
7
.
9
1
5
.
3
fine sand over rock.
Station 78.
60130
2
8
1
.
5
1
9 .56
.
5
74.9
147.
Fine Bani over rock.
Station
79.
60131
2
3
1.
0
4
3
.
2
2
2
.
9
Mu
ck
y
sa
nd
,
fi
br
e
material on surface.
80.
601
32 1
8
.
5
77.8
7.
1
Sand.
Station
81.
6
0
1
3
3
1
6
.
5
1.0
.
5
S
a
n
d
.
Station
82.
.
5
12
0
4
0
6
2
.
7
3
1
.
4
.062
Sand, org
anics wa
rns.
Scan, odo
ur. Stati
on 84.
No s
ampl
e at
Stat
ion
83.
 
1
7
  
.
5
    
 
 
 
1
2
.
5
  
5.
2
 
 
  
 
 
S
a
n
d
.
Station
85.
 
 LOCATION: Toronto Harbour, October 11-12, 1972.
S
SAMPLE S LOSS 00D TOML TOTAL CHCL3 ST! Zn Pb 01- Fe Hg N1 _ REMARKS
WATER 0N
P KJEL.
1 HR AER 24KB
I
G
N
.
 
F
i
n
e
s
a
n
d
.
60136
17 .3 3 .61 .5 48
Station 86.
 
F
i
n
e
s
a
n
d
.
60137
{26
.5
29-3
21'6
Station
87.
-
Sand,
some
muck.
60138
26
1.0
~
55-1 34-6
Station 88.
‘
'
Coarse sand, gravel.
60139
15
.5
I.
.31
.5
'
Station 89.
Rod granular material on
'
top
than and
silt
6011.0
29
2.5
139.
77.7
mucl’t,
fibres.
Station
90.
Sand,
gravel.
6011.1
38
2.5
184. 150.
Station 91.
 
Fine sand , organics .
6011.2
20 .5 6 .73 .5
243
Stati on 92 .
0:11:31} fin: sand, muck,
o
.
6011.3
32
2.0
-33
§tat§on°33.
p
.
Similar to Sta. 93.
6011.1.
23
.5
200
100
50
41-3
19-5
Station
94.
Sililar
to
Ste.
93.
6011.5
40
3.0
42
1.3
1.4
3291
011 present.
Station 95.
Coarse sand , worms.
6011.6
20
.5
Station 96.
11
10
Fine
sand.
05
.
04
03
97o
                 
 
 LOCATION: Toronto Harbour, October 11-12, 1972.
 
%
SAMPLE
f LOSS
GOD
HATER
0N
IGN.
TOTAL
P
TOTAL
KJEL.
I CHCL3
a
Z
n
 
1 Hi
4
HR
F
e
N
i
REMARKS
J
L
,
60148
17
.3 '
5
.98 .
5
1
1
3
Fine sand. Similar to
Sta. 80. No Sample at 98,
Station
99.
60149
41
5.
46.1
8
.
4
Hard clay, weeds.
Station
100.
60150
34
3.
5 on. much, then ciay.
Station
101.
60151
44
1.2
1
.
3
2
6
5
9
Muck, wood fibres,
leaves.
’
Station 102.
60152
19
.4
Sand, living shell life.
Station
103.
60153
23
.7
\
Eggilgand, animal life,
!
Station
104.
60154 22 .4 ,7
.4
5
.
5
2
7
6
Fine
sand,
shells.
Station
105.
60155
26
2.
Fine sand, luck, wood
fibres,
shells.
Station 106.
60156
23
1.
as sand
vood fibr
es,
eaves, atoll-lire.
Station 107.
60157
14
.3
A
.68
.
5
1
9
6
F
a
1
5
Sand,
Station 108.
60158
19
.3
fine sand shell life,
wood
fibr6a.
1090
60159
17
.3
 
 
 
 
 
 
 
  
 
     
Same
as
Sta.
109.
Station
110.
 
 
 
 LOC
ATI
ON;
Tor
ont
o H
arb
our
, O
cto
ber
11-
12,
197
2.
'
S
SAMPL
E
S L
OSS
00D
TOTAL
TOTAL
CHCL3
STY
Zn
Pb
Cr
Fe
Hg
N1
,
REMAR
KS
WA
TE
R
0N
P
KJ
EL
.
1
HR
4
HR
24
HR
~
1
IGN.
 
Same as 109.
03 5 099 05
StatiOn .
 
1
Sa
me
as
10
9.
60161 16 .3
Station 112.
 
Same
as
109.
60162 16 .3 ~ v Station 113.
Fine
sand.
.3 3
.59 05
72
‘
_ Station
114.
‘
Fine Band.
6016‘
16. .2
_
_
Station 1
15.
Sand gra
vél , luck
.
60165
11
.7
'
Stati
on 11
6.
.
Fine sand.
6016
6
17
.3
A
.67
.5
108
~
'
Stat
ion
117.
Sta.
8,
rep
eat
ed
aft
er
60167
20
.5
dredg
ing.
Sand,
muck.
‘
Stati
on 8A
.
. Fine sand, varno.
60168 18 .3
Station 118
Fine
send.
I
'
Fine
sand.
60170
18
.3
150
50
40
Stati
on 12
0.
Sand, shells.
Station 121.
f
f
1‘
,; '
,, I
60171
17 .5
                 
 
 
LOC
ATI
ON:
Tor
ont
o H
arb
our
,
Oct
obe
r 1
1-1
3,
197
2.
 
SAM
PLE
WAT
ER
a:
Lo
ss
co
n
TO
ML
on
P
IGN.
TOTAL
KJEL.
 
030
1.3
1 HR
4 HR
REMARKS
60172
9.0
150
.93
2.9
Wood fibres,
Station 122.
sand.
6
0
1
7
3
.4
s Egigﬁniéa.
6
0
1
7
1
.
1
6
.
3
Fine
sand.
Station 124.
6
0
1
7
5
1
9
.3
3
.70 .5
15
0
Fine
sand.
Statio
n 125.
601
76
.
3
Fine sand.
Station
126.
60177
1
8
.
3
Fine sand.
Station 127.
 
60178
.2
3
.40
.5
1
0
7
Fine
sand.
Station 128.
6
0
1
7
9
1
3 .
5
Sand.
1290
$01
30
4
9
5
.
0
Muck, wood, roots.
Station
130.
60181
.2
3 .
37
T
:
.5
90
Fine
sand,
warns.
Station 131.
,
1
1
1
1
,
601
82
.2
Fine
sand.
Station 132.
 
  
   
 
 
 
 
 
 
 
 
   
Fine
sand.
Station 133.
 
 LOCATION:
Toronto H
arbour, O
ctober 11
-13, 1972
.
SAMPLE
%
HATER
S
LOSS
COD
0N
IGN.
TOTAL
P
TOTAL CHCL3 STY
 
KJEL. 1 HR
Z
n
Pb
Fe
Ni
REMARKS
6
0
1
8
4
2
3
.9
1
6
.64
.5
Fine sand,
some luck.
Station
134.
6
0
1
8
5 4
7
3
.
Muck, fine sand.
Station 135.
601
86 2
5
2
.
Clay,
luck,
warms.
Station 136.
60187 2. 35
.86
.5
12
60
Same
as
136.
Station 137.
60
18
8
3
3
1
.
5
Clay, sand, shells.
Statio
n 138.
6
0
1
8
9
2
.
5
160 120 50
2 cl. luck, then clay,
8
0
station
139,
 
6
0
1
9
0 33 3
.
0
4
6
.87
.92
14
70
C
l
a
y
.
Station 140.
60191
4
7
4
.
0
1 on. luck, than clay.
Station 141.
$0192
22
.8
Fine
sand.
Station
142.‘
6
0
1
9
3
3
1
3.0
45
.92 .92
160
0
Muck, cla
y, roots,
oil,
odour.
Station
143.
6
0
1
9
4 3
5
5
.
0
Same as 143.
1440
6
0
1
9
5
 
5
0
 
‘6.0
   
 
 
 
         
Muck, clay, odour.
 
Station
145.
O
  
LOCATION:
Toronto Harbour,
October 11-13,
1972.
%
SAMPLE
5 L063 GOD TOTAL TOTAL CHCL3
STY
Zn Pb 01- Fe Hg N1
A
REMARKS
WATER 0N
P
KJEL.
1HR LHR 241m
‘
IGN.
 
Sand on top, then muck. m
_
Strong
odour.
60196
34
3.5
54
102
093
2320
Station
146.
k
d.
60197
32
4.0
200
110
70
g‘égtioglﬁﬁ.san
Sand, odour, some muck.
60198
31
3.0
Station
148.
Muck, garbage, worms.
Station
149.
Muck, garbage, warms .
60199
27
.8
6
.52
.5
60200 53 4.0
1780
//
                  
  
Io'lh
  
  
  
   
   
      
 
    
‘ Path Southr
S.
. . ' D l
'
~
<
1
1
.
>
'
“
Yom
nlc
5
‘ .
'.
"
-{
"on
we!
“
6
'
V _ .
 
0
e
0
0%
O S
MPO
II
“'0
‘
(
C
o
n
s
u
m
l
u
G
a
0
0
0
0
m
m
6
O
O
x
O
L
er
Br
ol
hu
i
K
a
j
I
%
w
e
Mc
Cl
eu
y
Pa
rk
0
'
®
6
.
I
r
0
%
.
0
9
/
2
0
2
3
1
0
!
- O O
  
l
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\
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G
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' c
m
y
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m Sl
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O . 0 “mo” w \
.
i
m e
m
0
‘
‘Nol
dunq
s
Z
O
O
'3.
9"
"
y
o
'
Gull on
O \ O
O d§£3laulls
O
 
   
 
'2 M
. ;
:
4
!
‘6
g
.. 49.3 ;
:37 l
"
3
-
3
3
»
   
3m
m.
Sl
lh
on
o'
a
u,
.
Co
nu
ch
3
,.
a I
,
Dum
me
v
K
"'4‘
“’43,
"I no
! vmb
h fro
m Suv
ull
M"
M
u
:
FIG
4-”
(10:90
!!!
;
'5_
‘*T
---
---
--
u-
__
__
_“’2
193
8
.4
25
1
.
2‘6
25
25.- 1
2"" 3 2
5
'~!--
2
nu
-'
9
'2
5
'HORJ
‘jG‘
\
,r r.
,v‘
,.
. _
'
'
I
L,“ s
.qu
S8000
"
’
'6
‘
. .
. .
.n
_ H‘
I
.
r
.‘u,
 
/
:
LOCATI
ON: To
ronto
Harbou
r, Koa
ting C
hannel,
Februa
ry 14,
1973.
F\\
‘s&»1
“
‘4
 
SAM
PLE
HATER
%
LO
SS
ON
IGN.
CO
D T
OTA
L
P
TOTAL
KJEL.
ST!
Zn
 
CHCL3
1 HR
4
H
R
2
4
H
R
Pb
Fe
Ni
L
R
E
M
A
R
K
S
1
8
.3
5
.58 .5
287
2
7
Fine
sand.
Station
1
1
8
.5
.
4
2
.
5 3
7
8
40
Same as 60011.
Station 2.
22 1
.
5
1.1
1.0
1
3
1
4
6
9
1
3
Taken with clamshéll.
Sta
tio
n 3
.
3
.
5
55
1
.
5
1
.
9
3
8
8
6
140
3
2
Clay with
thin sand
overburden.
'Station A.
60015
4
0 5.0
1.7
2
.
3
64
66
'
2
1
5 4
6
C
l
a
y
0
Station 5.
//
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 LOCATIONrPort Stanley, May 15, 1970.
 
SAMPLE
%
WATER
5
L063
O
N
IGN.
0
0
D
TOTAL
P
TOTAL
KJEL.
CHCL3
Zn P
b Cr
1
HR
4
H
R
F
e
BOD.
REMAR
KS
31.2 2
.
5
3
2
2.1 2.
6
80.
;.c
62.0
9. .06
.43
43
.5
4.3
51.
2.0
_
1
1
.
 
.15
.72
P
S
-
3
3
7
.
6
3.9
49
.
1.
8
3.5
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3
.
2
37.
1
.
5
2.
6v
.08
.72
33.5
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 LOCATION: Port Stanley, May 15, 1970.
S
SAMPLE % LOSS GOD TOTAL TOTAL CHCL3 ST! Zn Pb Cr Fe Hg N1 BOD REMARKS
WATER 0N - P KJEL. 1 HR 4 HR 24 HR '
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LOCATION: Port Stanley, June 7, 1971.
 
Z
1SAMPLE S LOSS COD TOTAL TOTAL CHCL3
ST!
Zn Pb Cr lb Hg N1 _
REMARKS
WATER 0N P KJEL. 1 HR 4 HR 24 HR
‘
IGN.
’
 
1
3.5
1.1 1.3
640 480 80 91.6
 
2
3.6
1.2 1.6
720 480 80 102.
3 2.9 .98 .95 61.0 400 80 88.2
4
2.9
.94 1.1
480 400 80 87.0
5
4.0
1.1 1.2
400 240 60 98.1
6
A
3.0
.75 1.2
560
320 90 96.3
7 0.6
' .84 .28
480 240 50
18.9
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2.0
.47 .39
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320 50 39.2
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LOCATION: Rondeou Harbour, June 7, 1971.
I
;
 
SAMPLE 5 LOSS COD TOTAL Zn Pb Cr lb
WATER 0N
P
IGN.
TOTAL CHCL3
KJEL.
 
1 HR 4 HR
N
1
REMARKS
323-360
9.5
.86 5.1
480 240 60
Soft grey ooze, odour,
some worms.
Location
1.
R23-361 -
7.8
.69 3.13
400
240
50
Material
as
above.
Location 2.
n23-362
1.66
.79 4.25
240
Material as above.
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Canadta
n P a
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 LOCATION:
Ruscom Ri
ver, Augu
st 12, 19
71.
.1
f
‘
SA
MP
LE
5
L0
63
CO
D
TO
TA
L
WAT
ER
ON
P
IG
N.
TOT
AL
KJEL..
CHC
L3
 
4
H
R
REM
ARK
S
BBL-522
5.9
1.9
5
6
0
160
4
0
Silty mud
, odour.
Location 1.
B
B
L
-
5
2
3
.89
6
4
0
40
Silty mud, gravel.
Odour .
Location 2.
EBA-524
2
.
5 5
6
0
5
0
Location 3a.
R
3
4
-
5
2
5
‘
2
.
2
11
20
280
Sil
t
mud
som
e
san
d
ﬁzz-av
g}.
bdour
.
’
Location 3b.
EBA
-52
6
1.3
l
9
6
0
230
Locati
on BC.
.
EBA-527
3.5
1
.
2 4
0
0 1
60
Dark
brown
grey
sand,
‘
odour.
Location A.
RBk—SZS
4.4
2
4
0
120
Material as above.
Locat
ion 5
.
123
4-5
24
4.
8
1
.
4
5
6
0 5
0
C
d bbl
1.3333033? c3183. 58’
Locat
ion 6
.
  
 
 
  
 
    
      
  
Sarnia Winter Berthing Slip.
Bottom samples taken November 23, 1971.
I
 
 
 LOCATION!
Sarnia, W
inter Ber
thing Sli
p, Novemb
er 23, 19
71.
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24
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u.
4.6
55
.
2.0
1800. 4
0
R47
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55.
5.7
91.
1.7
150.
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35
46.
4.4
65
.
1.1
2600
3
4
7
-
3
6
54.
5.3
1
.
6
35
R
4
7
—
3
7
52
.
5.
0 51.
1.7
2300
3
5
R
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7
-
3
8
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.
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0
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.
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.
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0
.
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LOCA
TION
: S
t. C
lair
Rive
r Cu
t-Of
f, D
PW D
redg
ing
Site
, Ju
ne 2
1 &
22,
1972
.
 
%
31m
m
:1 L
063
000
TOTAL
mm
01101.3
31‘!
Zn
Pb
0r
Fe
Hg
N1 G
d
WATE
R 0
N
P
KJEL
..
1 HR
4 HR
24 H
R
IG
N.
.
R
E
M
A
R
K
S
 
.
Fine
sand,
oil s
heen.
209
47
.40
Sta
tio
n 3
.
,
Cu
: 4»
.
A3
= 3
06
22.
0.5
4.0
.07
.5
219-0.
170
100
5.
.19
10
Fine
38nd.
Station
2.
Fine brown sand.
209
49
19.
0.4
3.0~
.07
.5
140
.
,
.17
Sta
tio
n 1
.
-
'
Fine,
brown
sand.
209
50
‘ 20
.
0.3
3.0
.1
.5
360.
'
.48
sta
tfo
n A.
.
'
Fine,
brown
sand.
209
51
_19.
0.4
2.0
.08
.5
40.
6
.42
Sta
tio
n 5
.
Brown
, co
arse
sand.
0
o
o
I
a
V
.2
7
00
°
to
30
0
fe
et
.
20952 20' °
3 3.0 09 5
‘
LStation 6.
~
Bra
wn
san
dy
cla
y.
209
53
26.
1.8
250
.2
.6
.50
to
feet
.
‘
Stat
ion
6.
Glacial
clay.
2095/.
30. 1.4
20. .51
.5 150.
.05
23 to 26
feet.
Station 6.
2
0
9
5
5
2
8
1
3
2
0
4
5
5
I
0
4
S
a
n
d
o
v
e
r
c
l
a
y
.
'
°
'
°
'
'
0
.
0
t
o
3
.
0
f
e
e
t
.
Stati
on 7.
'
Clay. ’
20956
30.
1.5 2
0. .
63
.5
M
15 to
18 fee
t.
Station 7.
Clay.
20957
39. 2.0
20. .51
.7 150
-05
291m 33
1m.
.
-'
Statio
n 7.
Cu
= 3
8.
A3
= 8
.0
3160
3.0
20.
.51
1.0
10.
21.
.05
10
Stat
ion
8'-
                  
LOCATION: St.
Clair River Cut-Off, DPW Dredging Site, June 21 & 22, 1972.
 
SAMPLE
1
WATER
on
00D
TOT
AL
P
TOT
AL
KJEL.
CHCL3
Z
n
 
Pb
Cr
F
e
Ni
REMARKS
20959
33.
1.5 15
.
.
2
1
1.
0
3
5
1
0
.7
0
Fine dark brown sand.
Station
9.
20960 21. .56 5
.
.
1
.
5
.96
Fine, dark brown sand.
Station 10.
15.
.
5
§
.92
Fine, dark brown sand.
Station 11.
Lﬁi20961
23. 1.
1
20962 2
1. .52
5
.
.
1
1 .
5
.85
Fine, brown sand.
Station 12.
20963 24. 1.0
1
5
.
.
1
'
.
5
Vary s
oft, g
ray,
silty sand.
Station
13.
‘
20964 21. .7 .
1
.
5
1
9
0
Fine brown sand.
~
Station
14.
209
65
41.
3.0
4
0
.
.
3
1.6
530
5
1
.
35
.
15.
1
.
Cu
=25
.
A3
= 7
.2
Same as Station 13.
Station 15.
20966 27. 1.5
1
9
.
0
.
3
1.
10
Fine grey sand and soft
grey sandy clay.
Station 16.
2096
7
24.
1.2
15.
0
.
2
.5
.99
Soft, dark grey-brown
sandy clay.
Station 17.
20968 20. 0.4
2
.
.2
.
5
150
Fine brow
n sand ov
er
reeworked clay.
Station 18.
20969 21. 0.7
15
.
.
2
.5
220
1.46
Fine, brown sand.
Station
19.~
   
 
.
3
.
5
 
4
1
0
 
 
 
 
 
1
0
.
 
10.
 
p
.
1
1
 
 
 
1
.
 
Cu = 11. A9 = 3.3
Station
20.
20970 3
2. 1.8
.
  
Dark grey sandy cla‘
   
LOCATI
ON: St
. Clai
r Rive
r Cut-
Off, D
P" Dre
dging
Site,
June 2
1 & 22
, 1972
.
1
SAM
PLE
ﬂ
LOS
S
GOD
TOT
AL
TOT
AL
CHC
L3
ST!
Zn
Pb
Cr
Fe
Hg
N1
Cd
_
REM
ARK
S
WA
TE
R
0N
-
P
KJE
L.
-
1
HR
4
HR
24
HR
IGN
.
'
.
3 Dar
k grey sand and c
lay.
20971 38. 2.0
30. 032 074
‘66 Sta
tion 21.
Sof
t,
dar
k g
rey
sand
.
.
.
.
.
1.
26
an
d
re
-w
or
ke
d
cl
ay
.
20
97
2
34
2
O
30
33
79
48
0
St
at
io
n
22
.
' ' Light brown sand. 5
20973 22. 0.4
3. .11 .5
170 2
. -18
Station 23.—
'
Soft
, da
rk b
rown
fine
1 2
097
4
22.
0.4
5.
.24
.5
170
1.1
2
sil
ty‘
san
d.
L
-
Station 24.
Soft
, g
rey
-br
own
san
dy
i
o
o
o
o 6
o
3
Cla
y.
\ 2
097
5
24
1 5
20
i 2
5
290
Sta
tio
n 2
6.
_
Dark grey, sandy c
lay;
20976 27. 1.3
20. 2.1 1.1
330
1'49 Sta
tion 26.
Dark
grey
sandy
clay.
20977 23.
1. 10.
.27
.75
160
'35
Station 27.
Soft, dark groy silty
209
73
26.
1.5
30.
1.18
.82
420
'
1.5
8
San
d a
nd
clay
.‘
Locati
on 28-
Sof
t,
dar
k g
rey
san
dy
o o o o o
V
Clay.
20979
24
1 5
15
20
9
5
Station 29.
Cu = 15. As i 5.2
20
98
0
32
.
2.
0
40
.
.2
2
1.
7
80
0
38
.
10
.
6.
1.
12
1.
Si
lt
y
88
nd
&
sa
nd
y
cl
ay
.
Station 30.
Silty
send
over
sandy
209
81
40.
205
300
0108
1.3
.55
Pe-
wm'
ked
Cla
y.
v
Stat
ion
31.
Sa
nd
y
da
rk
gr
ey
re
—v
or
ke
d
82
O
O
O
O
O
6
l
2.
-
209
29
2 0
50
20
5
50
97
gt2¥1on 32.
                 
LOCATIONS St. Clair River Cut-Off, DPW Dredging Site, June 21 8c 22. 1972.
 
SAMPLE S LO
SS GOD TOML T
OTAL CHCL3
ST! Zn
Pb Cr Fe Hg
N1 _
REMARKS
WATER ON
P KJEL
.
1HR AH
R 24KB.
~
 
Sand, resbworked clay.
33- 205 200 044 05 .68 Station 3’3.
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1. SECTION 10 OF THE RIVER AND HARBOR ACT OF 3 MARCH 1399 - ACTIVITIES IN
NAVIGABLE WATERS OF THE UNITED STATES.
1. SECTION 40‘ OF THE FEDERAL WATER POLUTION CONTROL ACT - (DISPOSAL OF
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